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T h is  t h e s i s  exam in es  t h e  p r o c e d u r e s  t h e  F e d e r a l  Energy  
R e g u l a t o r y  Commission (FERC) i s  p r o p o s i n g  t o  u s e  i n  r e v i e w ­
in g  a p p l i c a t i o n s  f o r  s p e c i a l  r e l i e f  p r i c i n g  o f  n a t u r a l  gas  
p r o d u c t i o n  a c h i e v e d  as  a r e s u l t  o f  s u p p l y  enhancem en t  p r o ­
c e d u r e s .  " S u p p ly  en h an c em en t  p r o c e d u r e s "  i n c l u d e s  p r o c e d u r e s  
d e s i g n a t e d  t o  p r o v i d e  a d d i t i o n a l  s u p p l i e s ,  e n h an c e  p r o d u c t i o n  
o r  m axim ize  u l t i m a t e  r e c o v e r y  w i t h  r e s p e c t  t o  gas  r e s e r v e s .
Enhancem ent  p r o c e d u r e s  a r e  e s s e n t i a l  t o  p r o v i d e  a d d i ­
t i o n a l  s u p p l i e s ,  m a i n t a i n  o r  i n c r e a s e  p r o d u c t i o n ,  o r  max­
im iz e  u l t i m a t e  r e c o v e r y  o f  n a t u r a l  g a s  r e s e r v e s . Such 
p r o c e d u r e s  l i k e  t h e  e x p e n s i v e  a c i d i z i n g ,  f r a c t u r i n g  and 
w o r k o v e r s  h a v e  e x t r a o r d i n a r y  r i s k s  a s s o c i a t e d  w i t h  them.
The " s u c c e s s "  o f  t h e s e  p r o c e d u r e s  i s  n e v e r  a s s u r e d .  Even 
i f  a p r o c e d u r e  i s  d e s i g n e d  w i t h  t h e  b e s t  a v a i l a b l e  t e c h ­
n o l o g y  and i s  o p e r a t i o n a l l y  s u c c e s s f u l  when p e r f o r m e d ,  i t  
may n o t  s t i m u l a t e  t h e  p r o d u c t i o n  o r  add t h e  r e s e r v e  volumes 
n e c e s s a r y  t o  r e c o v e r  t h e  c o s t  o f  t h e  work w h ich  h a s  b een  
d o n e .
The e x a m i n a t i o n  o f  t h e  FERC's p r o p o s e d  p r o c e d u r e s  w i l l  
r e v e a l  t h a t  no a l l o w a n c e  h a s  been  i n c l u d e d  f o r  c h an c e  f a c ­
t o r ,  and  t h a t  c e r t a i n  t a x  d e d u c t i o n s  h a v e  a l s o  b e e n  e x c l u d e d .  
Fo r  m o s t  w e l l  f i e l d s  o r  r e s e r v o i r s ,  and  i n  p a r t i c u l a r  t h o s e
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w i t h  s m a l l  r e s e r v e s  and s h o r t  p r o j e c t  l i f e ,  t h i s  f a i l u r e  
t o  i n c l u d e  t h e  above  m e n t i o n e d  econom ic  v a r i a b l e s  can  t u r n  
a s e e m i n g ly  p r o f i t a b l e  p r o j e c t  i n t o  an u n p r o f i t a b l e  o n e .
By m aking  an econom ic  e v a l u a t i o n  o f  a p r o j e c t ' s  p r o f i t ­
a b i l i t y  by e x c l u d i n g  and s u b s e q u e n t l y  i n c l u d i n g  t h e  econom ic  
v a r i a b l e s  m e n t i o n e d ,  t h i s  e x a m i n a t i o n  shows t h a t  e n h a n c e d  
r e c o v e r y  p r o j e c t s  w i l l  a d v a n c e  f rom a n e g a t i v e  " P r e s e n t  
W orth"  (PW) and  v e r y  low " I n v e s t o r s  R a te  o f  R e tu r n "  (IRR) 
i f  s t a t e  and  a d - v a l o r e m  t a x e s  and c h an c e  f a c t o r  a r e  i n c l u d e d ,  
t o  a p o s i t i v e  PW and an IRR i n  e x c e s s  o f  16.3% " A f t e r  F e d e r a l  
Income Tax" (AFIT) i f  t h e  same t a x e s  and  c h a n c e  f a c t o r  a r e  
e x c l u d e d  f rom  t h e  econom ic  a n a l y s i s .  T h i s  d i f f e r e n c e  i n  
p r o f i t a b i l i t y  may d e c i d e  i f  a c e r t a i n  e n h a n c e d  r e c o v e r y  
p r o j e c t  w i l l  be u n d e r t a k e n  o r  n o t ,  a d e c i s i o n  w h ich  i n  o u r  
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INTRODUCTION
T h is  t h e s i s  w i l l  ex am in e  t h e  p r o p o s e d  p r o c e d u r e s  t h e  
FERC w i l l  b e  u s i n g  when r e v i e w i n g  a p p l i c a t i o n s  f o r  s p e c i a l  
r e l i e f  p r i c i n g  o f  g a s  p r o d u c t i o n  a c h i e v e d  a s  a r e s u l t  o f  
s u p p l y  e n h a n c e m e n t  p r o c e d u r e s .
The e x a m i n a t i o n  w i l l  f o c u s  on t h e  f a i l u r e  by t h e  FERC 
r e g u l a t e d  m e th o d o lo g y  t o '  i n c l u d e  c e r t a i n  econom ic  v a r i a b l e s  
when c a l c u l a t i n g  s p e c i a l  r e l i e f  r a t e s  f o r  g a s  b e i n g  p r o d u c e d  
a s  a  r e s u l t  o f  e n h a n c e d  r e c o v e r y .  The c a l c u l a t e d  r e l i e f  
p r i c e s  w i l l  be  u s e d  t o  d e t e r m i n e  t h e  e co n om ics  f a c i n g  a  gas  
p r o d u c e r  s e l l i n g  g a s  a t  t h e  s p e c i a l  r e l i e f  r a t e .  The c a l ­
c u l a t i o n s  made w i l l  be  by s t a n d a r d  p r o c e d u r e s  u s e d  by t h e  
i n d u s t r y  when d e t e r m i n i n g  p r o j e c t  p r o f i t a b i l i t y .  The p r o f ­
i t a b i l i t y  c a l c u l a t i o n s  w i l l  show t h a t  t h e  p r o p o s e d  FERC r e g u ­
l a t i o n s ’ f a i l u r e  t o  i n c l u d e  econom ic  v a r i a b l e s  su c h  a s  ch an ce  
f a c t o r  and  p r o d u c t i o n  t a x e s  s i g n i f i c a n t l y  c an  a l t e r  t o p  
m a n a g e m e n t ’ s d e c i s i o n  w h e t h e r  t o  p r o c e e d  w i t h  a  p r o j e c t  
o r  n o t .
C h a p t e r  one  w i l l  c o v e r  t h e  p r o c e d u r e s  g o v e r n i n g  t h e  
a p p l i c a t i o n  f o r  s p e c i a l  r e l i e f  p r i c e s  u n d e r  s e c t i o n s  104,
106 a n d  109 o f  t h e  NGPA. The p r o p o s e d  r u l e s  o u t l i n e  t h e  
t y p e  o f  p r o d u c t i o n  p r o j e c t s  t h a t  s p e c i a l  r e l i e f  i s  a v a i l a b l e  
f o r ,  a n d  w h a t  t y p e  o f  c o s t  o r  i n v e s t m e n t  t h e  s p e c i a l  r e l i e f
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w i l l  c o v e r .  The a p p l i c a b i l i t y  and  e l i g i b i l i t y  o f  p r o j e c t s  
i s  d e t e r m i n e d  and  sam ple  c a l c u l a t i o n s  o f  t h e  s p e c i a l  r e l i e f  
r a t e  i s  d i s p l a y e d .
The f i r s t  c h a p t e r  a l s o  w i l l  e x h i b i t  a l l  t h e  e n g i n e e r ­
i n g  and  econom ic  d a t a  n e c e s s a r y  t o  o u t l i n e  t h e  e n h a n c e d  
r e c o v e r y  p r o j e c t  t o  be  e v a l u a t e d .  The w e l l  f i e l d  s e l e c t e d  
i s  a t y p i c a l  s m a l l  r e s e r v e ,  s h o r t  p r o j e c t  l i f e  f i e l d  w i t h  
a t o t a l  o f  f o u r  p r o d u c i n g  w e l l s  on s h o r e  c o n t i n e n t a l  U n i t e d  
S t a t e s .
C h a p te r  two w i l l  d i s p l a y  t h e  c a l c u l a t i o n s  o f  t h e  s p e c i a l  
r e l i e f  r a t e  w h ic h  t h e  FERC w i l l  a l l o w  a g a s  p r o d u c e r  t o  
c h a r g e  f o r  gas  r e c o v e r e d  f rom  t h e  w e l l .  The c a l c u l a t i o n s  
w i l l  f o l l o w  t h e  s t e p  by s t e p  p r o c e d u r e s  o u t l i n e d  i n  t h e  FERC 
r e g u l a t i o n s .
The p r o f i t a b i l i t y  o f  t h e  p r o j e c t  w i l l  be  d e t e r m i n e d  
u s i n g  t h e  FERC's a l l o w a b l e  r e l i e f  r a t e .  P r o f i t a b i l i t y  
m e a su re m e n ts  s u c h  as  P r o f i t / I n v e s t m e n t  R a t i o ,  E x p e c t e d  P a y ­
o u t  i n  Y e a r s ,  I n v e s t o r s  R a te  o f  R e t u r n ,  Growth R a te  o f  Re­
t u r n  a t  15%, and  E x p e c t e d  P r e s e n t  Worth a t  6%, 10%, 15%,
20% and  u n d i s c o u n t e d  w i l l  be  c a l c u l a t e d .
The c a l c u l a t i o n s  w i l l  d e t e r m i n e  t h e  econom ics  f o r  
t h r e e  d i f f e r e n t  c a s e s  w h e re :
1. a c t u a l  ch ance  f a c t o r  and  t a x e s  a r e  i n c l u d e d ;
2 .  100% ch an ce  f a c t o r  and  t a x e s  a r e  i n c l u d e d ;
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3.  100% c h an c e  f a c t o r  i s  i n c l u d e d ,  e x c l u d i n g  t a x e s .
The t h i r d  c h a p t e r  c o n t a i n s  t h e  econom ic  e v a l u a t i o n  o f  
t h e  d i f f e r e n t  c a s e s .  A c o m p a r i s o n  a n a l y s i s  i s  u n d e r t a k e n  
d i s p l a y i n g  t h e  change  i n  p r o f i t a b i l i t y  as  a  r e s u l t  o f  
c h a n g in g  t a x  r a t e s  and  t h e  chance  f a c t o r .  I n  o r d e r  t o  
v e r i f y  t h a t  t h e s e  econom ic  v a r i a b l e s  p l a y  a s i g n i f i c a n t  
r o l e  i n  t h e  p r o f i t a b i l i t y  o f  m os t  p r o d u c t i o n  p r o j e c t s ,  a 
f o u r t h  c a s e  i s  c a l c u l a t e d  w h ic h  i s  a gas  w e l l  d i s p l a y i n g  
econom ic  and e n g i n e e r i n g  c h a r a c t e r i s t i c s  d i f f e r e n t  from 
t h e  o t h e r  w e l l s .
T h is  t h e s i s  i s  o n l y  f o c u s i n g  on t h e  N a t u r a l  Gas P o l i c y  
A c t ' s  s e c t i o n s  104, 106 and  109 g o v e r n i n g  s p e c i a l  r e l i e f  
r a t e  d e t e r m i n a t i o n  r e l a t e d  t o  e n h an c ed  r e c o v e r y  o f  n a t u r a l  
g a s .  The i n t e n t i o n  i s  t o  show t h a t  t h e  p r o p o s e d  r e g u l a t i o n s  
do n o t  a d e q u a t e l y  t a k e  i n t o  c o n s i d e r a t i o n  t h e  econom ic  v a r i ­
a b l e s  a d d r e s s e d  e a r l i e r  w h ic h  have  t h e  c a p a b i l i t y  o f  a l t e r i n g  
t h e  econom ic  p r o f i t a b i l i t y  o f  a p r o j e c t  i f  c h a n g e d .
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C h a p te r  I 
P r o j e c t  B a c k g r o u n d  I n f o r m a t i o n
A c c o r d i n g  t o  t h e  N a t u r a l  Gas P o l i c y  A c t  o f  1978 (NGPA) 
t h e  F e d e r a l  E n ergy  R e g u l a t o r y  Commission h a s  t h e  a u t h o r i t y  
t o  e s t a b l i s h  gas  p r i c e s  f o r  n a t u r a l  gas  s o l d  by a ga s  p r o ­
d u c e r  and  w h ic h  i s  s u b j e c t  t o  maximum l a w f u l  p r i c e s  u n d e r  
s e c t i o n s  104,  106, and  109 o f  t h e  NGPA.
A gas  p r o d u c e r  o r  f i r s t  s e l l e r  o f  n a t u r a l  gas  may 
a p p l y  t o  t h e  FERC f o r  a  c o s t - b a s e d  r a t e  f o r  n a t u r a l  gas  
when i t  i s  e x p e c t e d  t h a t  t h e  c o s t s  o f  a d d i t i o n a l  i n v e s t m e n t ,  
o r  o f  o n g o in g  o p e r a t i n g  and  m a i n t e n a n c e  e x p e n s e ,  w ou ld  n o t  
be  c o m p e n sa te d  f o r  a t  t h e  p r e s e n t  NGPA r a t e .
Shown i n  t h e  A ppend ix  i s  a copy o f  Docket  No. RM79-67 
w h ic h  c o v e r s  t h e  ’’P r o c e d u r e s  G o v e rn ing  A p p l i c a t i o n s  f o r  
S p e c i a l  R e l i e f  Under S e c t i o n s  104, 106 and 109 o f  t h e  
N a t u r a l  Gas P o l i c y  A c t  o f  19 7 8 . "  T h i s  d o c k e t  o u t l i n e s  t h e  
p r o c e d u r e s  f o r  p r o p o s e d  r u l e m a k i n g  by  t h e  FERC and  i n c l u d e s  
t h e  " N o t i c e  o f  P r o p o s e d  R u le m a k in g , "  which  d e t a i l s  and  e x ­
p l a i n s  t h e  b a c k g r o u n d  and  i n t e n t i o n s  w i t h  t h e  p r o p o s e d  r u l e ,  
t h e  a p p l i c a b i l i t y ,  t h e  d e f i n i t i o n s ,  and  e l i g i b i l i t y ,  e t c .  
S u b p a r t  J  o f  t h e  d o c k e t  o u t l i n e s  t h e  p r o p o s e d  r u l e m a k i n g  
i t s e l f  f o r  s p e c i a l  r e l i e f  d e t e r m i n a t i o n .
T h i s  p a p e r  w i l l  e v a l u a t e  t h e  S p e c i a l  R e l i e f  R a te  f o r
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New I n v e s t m e n t  P r o j e c t s  w h ic h  i s  c o v e r e d  i n  § 2 7 1 .1 0 0 4 ,  
p a g e  20 o f  t h e  D o c k e t .  P a r a g r a p h  271-1004  o u t l i n e s ,  s t e p  
by s t e p , t h e  p r o c e d u r e s  how t o  r e c o v e r  t h e  c a p i t a l  compo­
n e n t  o f  t h e  s p e c i a l  r e l i e f  r a t e  u s i n g  a d i s c o u n t e d  c a s h  
f lo w  m eth o d ,  and  t h e  o p e r a t i n g  e x p e n se  component  u s i n g  t h e  
FERC d e r i v e d  f o r m u l a  on p ag e  22 o f  t h e  " D o c k e t . "
A lso  i n c l u d e d  i n  t h e  A p pend ix  u n d e r  t h e  h e a d i n g  " S p e c i a l  
R e l i e f  R a te  D e t e r m i n a t i o n "  i s  a sam ple  c a l c u l a t i o n  showing 
t h e  m e th o d o lo g y  p r o p o s e d  by t h e  FERC s t a f f .  A h y p o t h e t i c a l  
p r o j e c t  i s  o u t l i n e d  and  a s t e p  by s t e p  p r o c e d u r e  showing how 
t o  d e t e r m i n e  t h e  r a t e  i s  shown. T h is  m e th o d  i s  a d i s c o u n t e d  
c a s h  f l o w  m eth o d ,  and  a l l  a s s u m p t io n s  an d  f o r m u l a s  a r e  shown 
i n  t h e  "D o c k e t"  s t a r t i n g  on page  20.
OBJECTIVE
I n  r e v i e w i n g  t h e  " S p e c i a l  R e l i e f  R a te  D e t e r m i n a t i o n "  
m etho d  p r e p a r e d  by t h e  FERC s t a f f  i t  i s  a p p a r e n t  t h a t  two 
i m p o r t a n t  f a c t o r s  w h ich  n o r m a l l y  h av e  a  g r e a t  s i g n i f i c a n c e  
on t h e  eco n om ics  o f  o i l  and  gas  d r i l l i n g  p r o j e c t s  h av e  b e e n  
e x c l u d e d .  The two f a c t o r s  a r e  p r o d u c t i o n  t a x e s  and  chance  
f a c t o r .  These  two econom ic  v a r i a b l e s  I n f l u e n c e  t h e  e c o ­
n om ics  i n  o p p o s i t e  d i r e c t i o n s  i n  r e l a t i o n  t o  a  p r o j e c t ' s  
p r o f i t a b i l i t y .  The p r o d u c t i o n  t a x e s  w i l l  make t h e  econom ic  
p i c t u r e  l e s s  f a v o r a b l e  w h i l e  t h e  ch ance  f a c t o r  w i l l  enh an ce
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t h e  econ o m ics  o f  a p r o j e c t  s i n c e  t h e r e  i s  o n l y  a c e r t a i n  p e r  
c e n t  c h an c e  t h a t  t h e  p r o j e c t  w i l l  be u n d e r t a k e n  and  t h e  i n ­
v e s t m e n t  made.
The o b j e c t i v e  o f  t h i s  p a p e r  i s  t o  p r o v e  t h a t  when ad 
v a lo r e m  and  s t a t e  t a x e s  and  ch an ce  f a c t o r  a r e  i n c l u d e d  i n  
t h e  r a t e  o f  r e t u r n  c a l c u l a t i o n s  u s i n g  t h e  FERC d e te r m i n e d  
r a t e s ,  t h e  r e s u l t s  w i l l  be a s i g n i f i c a n t l y  lo w e r  r a t e  o f  
r e t u r n  t h a n  i f  t h e  t a x e s  and  c h an c e  f a c t o r  were  t o  be 
e x c l u d e d  as  p r o p o s e d  by t h e  FERC.
The FERC i s  s o l i c i t i n g  p u b l i c  comment on i t s  p r o p o s e d  
R u l e s ,  and  t h i s  p a p e r  can be  u s e d  as  d o c u m e n ta t io n  o f  t h e  
f a c t  t h a t  o m i t t i n g  p r o d u c t i o n  t a x e s  and  c h a n c e  f a c t o r  i n  
r a t e  d e t e r m i n a t i o n  c a l c u l a t i o n s  w i l l  n o t  y i e l d  a r a t e  t h a t  
r e f l e c t s  t h e  i n d u s t r y ' s  t o t a l  c o s t  o f  p r o d u c i n g  n a t u r a l  gas  
f rom  w o rk o v e r  w e l l s .
I n  o r d e r  t o  document t h i s  d i s c r e p a n c y  i n  t h e  m e tho d ,  I  
w i l l  c o n s i d e r  t h e  w o rk o v e r  o f  a w e l l  f i e l d  w i t h  f o u r  w e l l s .  
The econom ic  and  e n g i n e e r i n g  c h a r a c t e r i s t i c s  o f  t h i s  f i e l d  
a r e  o u t l i n e d  i n  t h e  n e x t  s e c t i o n  o f  t h i s  c h a p t e r .  I n  o r d e r  
t o  v e r i f y  t h e  r e s u l t s  a f i f t h  w e l l  h a s  b e e n  i n c l u d e d  w h ich  
d i s p l a y s  d i f f e r e n t  e n g i n e e r i n g  and  econom ic  c h a r a c t e r i s t i c s ,  
and  t h i s  w i l l  show t h a t  t h e  same h o l d s  t r u e  f o r  w e l l s  o f  
d i f f e r e n t  n a t u r e .
The c a l c u l a t i o n s  w i l l  d e t e r m i n e  r a t e  o f  r e t u r n  econom ics
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f o r  t h r e e  d i f f e r e n t  c a s e s ,  where
Case 1: h a s  a c t u a l  chance  f a c t o r  and  t a x e s
i n c l u d e d ;
Case 2:  h a s  100% c h a n c e  f a c t o r  and t a x e s
i n c l u d e d ;
Case 3: h a s  100%, ch an ce  f a c t o r  i n c l u d e d ,
e x c l u d i n g  t a x e s .
Case 3 i s  t h e  c a s e  r e l e v a n t  t o  t h e  FERC p r o p o s e d  m ethod  
f o r  r a t e  d e t e r m i n a t i o n .  Case  1 w i l l  d i s p l a y  r a t e  o f  r e t u r n  
e conom ics  w h ic h  a r e  r e f l e c t i n g  t h e  t o t a l  c o s t  o f  p r o d u c i n g  
gas  e x p e r i e n c e d  by  a gas  p r o d u c e r .  Case 2 w i l l  d i s p l a y  t h e  
econom ic  s e n s i t i v i t y  t h a t  p r o d u c t i o n  t a x e s  have  r e l a t i v e  t o  
t h e  FERC m e t h o d o l o g y .  The d i f f e r e n c e  b e tw ee n  Case 1 and 2 
w i l l  a l s o  d i s p l a y  t h e  econom ic  s e n s i t i v i t y  t h a t  t h e  chance  
f a c t o r  by i t s e l f  w i l l  h a v e  i n  r e l a t i o n  to  t h e  FERC's m e th ­
o d o lo g y  o f  d e t e r m i n i n g  r a t e s .
The w e l l  f i e l d  r e f l e c t s  w e l l  w i t h  r e a l i s t i c  econom ic  
and  e n g i n e e r i n g  c h a r a c t e r i s t i c s  w h ic h  c o u l d  be  a c a n d i d a t e  
f o r  a w o rk o v e r  i n  t o d a y ' s  m a r k e t .
T-2433 8
P r o j e c t  D a ta
The w e l l  f i e l d  c o n s i d e r e d  i s  a f o u r  w e l l  f i e l d  (W e l ls  1 
t o  4) w i t h  r e l a t i v e  s m a l l  g a s  r e s e r v e s  and  s h o r t  p r o j e c t  l i f e .  
The w e l l  u s e d  t o  v e r i f y  t h e  f i n d i n g s  (W el l  5) f rom t h e  f o u r  
w e l l s  i s  d i s p l a y i n g  d i f f e r e n t  econom ic  and  e n g i n e e r i n g  c h a r ­
a c t e r i s t i c s ,  b u t  t h e  f o l l o w i n g  a s s u m p t i o n s  a r e  a p p l i c a b l e  t o  
a l l  f i v e  w e l l s :
T a b l e  1
A s s u m p t io n s  o f  Economic  V a r i a b l e s  f o r  A l l  W e l l s
S e v e r a n c e  AdValorem P r e s e n t  W orth  S a l v a g e
Tax Tax R e f e r e n c e  D a te  V alue
7.5% ' 8.8% J u l y  1, 1980 0
C o s t  I n v e s t m e n t  S t a t e  F e d e r a l
D e p l e t i o n  Base  Tax C r e d i t  Income Tax Income Tax
0 10% 374% 46.0%
T a b l e  2
D a ta  f o r  W el l  No. 1
P r o d u c e r ’ s W ork ing  I n t e r e s t  
P r o d u c e r ' s  N e t  I n t e r e s t  
W orko v e r  I n v e s t m e n t :  T a n g i b l e
I n t a n g i b l e
P r o j e c t  L i f e  
Gas R e s e r v e s
O p e r a t i n g  and  O v e rh e a d  C o s t  
Chance  F a c t o r
100%
87.5%
$ 1 8 ,3 3 0  
$ 3 ,3 3 0  
6 y e a r s  
5 8 8 . 1  MMSCF 
$ 1 ,2 8 0  p e r  m o n th  
80%
Gas P r o d u c t i o n  P e r  Y ear  S t a r t i n g  J u l y ,  1980.  
Y e a r  S a l e s  Gas ,  MMSCF
1980 6 7 .5
1981 1 2 5 .5
1982 1 1 3 . 1
1983 9 7 . 9
1984 8 4 .0
1985 7 2 . 1
1986 7 8 . 1
T-2433
T a b l e  3 
D a ta  f o r  W el l  No. 2
P r o d u c e r ' s  W orking  I n t e r e s t  
P r o d u c e r ' s  N e t  I n t e r e s t  
W orkover  I n v e s t m e n t :  T a n g i b l e
I n t a n g i b l e
P r o j e c t  L i f e  
Gas R e s e r v e s
O p e r a t i n g  and  O ve rh ea d  C os t  
Chance F a c t o r
100%
85.9%
$ 4 5 ,5 0 0  
$ 64 ,5 0 0
4 . 0  y e a r s  
500 MMSCF 
$ 1 ,2 8 0  p e r  month 
80%
Gas P r o d u c t i o n  P e r  Y ear  S t a r t i n g  J u l y ,  1980
Y e ar S a l e s  Gas,
1980 8 8 .9
1981 1 6 4 .3
1982 1 4 7 .9
1983 9 8 .7
1984 0 . 2
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D a ta  f o r  W e l l  No. 3
P r o d u c e r ' s  W orking  I n t e r e s t  
P r o d u c e r ' s  N e t  I n t e r e s t  
W orkover  I n v e s t m e n t :  T a n g i b l e
I n t a n g i b l e
P r o j e c t  L i f e  
Gas R e s e r v e s
O p e r a t i n g  a n d  O v e rh ea d  C o s t  
Chance F a c t o r
100%
79.9%
$ 18 ,3 3 3  
$ 3 ,3 3 3
3 .5  y e a r s  
1 5 8 ,4  MMSCF 
$1 ,280 p e r  month 
70%






S a l e s  Gas, MMSCF
2 9 . 0




T a b l e  5
D a ta  f o r  W e l l  No. 4
P r o d u c e r ' s  W orking  I n t e r e s t  
P r o d u c e r ' s  N e t  I n t e r e s t  
W orkover  I n v e s t m e n t :  T a n g i b l e
I n t a n g i b l e
P r o j e c t  L i f e  
Gas R e s e r v e s
O p e r a t i n g  and O v e rh ea d  C o s t  
Chance F a c t o r :
100%
82. 6%
$ 18 ,33 3  
$ 3 ,3 3 3
4 . 5  y e a r s  
2 0 4 .8  MMSCF 
$ 1 ,2 8 0  p e r  month  
80%
Gas P r o d u c t i o n  P e r  Y ear  S t a r t i n g  J u l y ,  1980 






3 0 .3  
5 6 .1
5 0 .4  
4 3 .3  
2 4 .7
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D a ta  f o r  W el l  No. 5
P r o d u c e r ' s  W orking  I n t e r e s t  
P r o d u c e r ' s  Net  I n t e r e s t  . 
W orkover  I n v e s t m e n t :  I n t a n g i b l e
P r o j e c t  L i f e  
Gas R e s e r v e s
O p e r a t i n g  and O v e rh ea d  C o s t  
Chance F a c t o r
15%
13%
$40 ,0 0 0
7 .5  y e a r s
438 MMSCF
$1, 900 p e r  m onth
70%
Gas P r o d u c t i o n  P e r  Y e ar  S t a r t i n g  J u l y ,  1980
Y e ar S a l e s  Gas,
1980 1 0 4 .1
1981 1 24 .6
1982 7 1 .8
1983 4 6 .7
1984 3 2 .8
1985 2 4 .3
1986 1 8 .7
1987 1 4 .9
T-2433 11
C h a p te r  I I  
S p e c i a l  R e l i e f  R a te  C a l c u l a t i o n s
T h is  c h a p t e r  d i s p l a y s  t h e  s p e c i a l  r e l i e f  c a l c u l a t i o n s  
u s i n g  t h e  FERC m e th o d o lo g y .  Only W el l  l ' s  c a l c u l a t i o n s  a r e  
i n c l u d e d  i n  t h i s  c h a p t e r  w h i l e  t h e  c a l c u l a t i o n s  f o r  W el ls
2, 3, 4, and  5, a r e  d i s p l a y e d  i n  t h e  A ppend ix  u n d e r  t h e  h e a d ­
i n g  " S p e c i a l  R e l i e f  R a te  C a l c u l a t i o n s  Fo r  W e l l s  2 ,  3, 4 ,  and 
5 . "
I n  o r d e r  t o  d i s p l a y  t h a t  t h e  r a t e  d e t e r m i n e d  f o r  W el l  
1 i s  c a l c u l a t e d  i n  a c c o r d a n c e  w i t h  t h e  FERC g u i d e l i n e s ,  a 
copy o f  t h e  c o r r e s p o n d i n g  FERC sam ple  c a l c u l a t i o n  f o l l o w s  
e a c h  page  o f  c a l c u l a t i o n  f o r  W ell  1.
The s p e c i a l  r e l i e f  r a t e s  d e t e r m i n e d  f o r  t h e  d i f f e r e n t  
w e l l s  a r e  b e i n g  u s e d  i n  t h e  "M easure  o f  P r o f i t a b i l i t y  U s ing  
t h e  FERC's S p e c i a l  R e l i e f  R a t e "  s e c t i o n  t o  d e t e r m i n e  t h e  
r a t e  o f  r e t u r n  a p r o d u c e r  c an  e x p e c t  i f  t h e s e  r a t e s  were  
c h a r g e d  f o r  t h e  n a t u r a l  ga s  s o l d .
The " R a te  o f  R e tu r n "  c a l c u l a t i o n s  a r e  f o l l o w i n g  t h e  
s t a n d a r d  d i s c o u n t e d  c a s h  f l o w  p r o c e d u r e .  Only  c a l c u l a t i o n s  
f o r  W el l  1 a r e  shown, w h i l e  t h e  c a l c u l a t i o n s  f o r  W e l ls  2,
3, 4 ,  and  5 a r e  d i s p l a y e d  i n  t h e  A p pend ix  u n d e r  t h e  h e a d i n g  
"M easu re  o f  P r o f i t a b i l i t y  U s in g  t h e  FERC's S p e c i a l  R e l i e f  
R a te  f o r  W e l l s  2,  3, 4 ,  and  5 . "
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The " R a te  o f  R e tu r n "  c a l c u l a t i o n s  a r e  b ro k en ,  i n t o  
Case 1, 2, and  3 w i t h  t h e  v a r i o u s  p r o d u c t i o n  t a x  and 
ch an c e  f a c t o r s  a p p l i e d  as e x p l a i n e d  i n  C h a p te r  I .
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P r i c e  C a l c u l a t i o n s  U s in g  th e  FERC M eth o d o lo g y
W el l  No. 1 
T a b l e  7 
PRODUCTION VOLUMES
S c h e d u l e  1
Lne G ro s s N .W .I . N .W .I .
7 o. Y e ar Volumes Volumes P r o d u c t i o n
Gas Gas Gas
Mcf Mcf MMBTU
(a) (b) ( c ) (d)
1 1 6 7 ,5 0 0 5 9 ,0 6 3 5 9 ,0 6 3
2 2 1 2 5 ,5 0 0 1 0 9 ,8 1 3 1 0 9 ,8 1 3
3 3 1 1 3 ,1 0 0 9 8 ,9 6 3 9 8 ,9 6 3
4 4 9 7 ,9 0 0 8 5 ,6 6 3 8 5 ,6 6 3
5 5 8 4 ,0 0 0 7 3 ,5 0 0 7 3 ,5 0 0
6 6 7 2 ,1 0 0 6 3 ,0 8 8 6 3 ,0 8 8
7 7 2 8 ,1 0 0 2 4 , 5 8 8 2 4 ,5 8 8
8 T o t a l 5 8 8 ,1 0 0 5 1 4 ,5 8 8 5 1 4 ,5 8 8
S o u r c e :
Column (b)  - E s t i m a t e d  N a t u r a l  Gas P r o d u c t i o n
Column (c )  - Column (b) t i m e s  .875 n e t  w o r k i n g  i n t e r e s t
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P ro d u ctio n
(MMBTU)
D isco u n t D isco u n ted  D isco u n ted  
In v estm en t F a c to rs  P ro d u ctio n  In vestm en t
1 MMBTU) (?)
(a) (b) ( O . (d) (e ) ( f )
1 S t a r t 2 1 , 6 6 7 1 . 0 0 0 0 • 2 1 , 6 6 7
2 1 59 , 0 6 3 . 9587 5 6 , 6 2 4
3 2 109 , 813 . 8447 92 , 759
4 3 98 , 9 6 3 . 7126 7 0 , 5 3 1
5 4 8 5 , 663 . 6012 5 1 , 5 0 1
6 5 73 , 500 .5072 3 7 , 279
7 6 6 3 , 0 8 8 . 4279 2 6 , 9 9 5
8 7 2 4 , 5 8 8 . 3610 8 , 8 7 6
9 T o ta l 5 1 4 , 5 8 8 2 1 , 6 6 7 344 , 555 2 1 , 6 6 7
S o u r c e :
Column (b ) -  N et W orking I n t e r e s t  P ro d u ctio n  from  
S ch ed u le  1, Column (d)
Column (c )  -  T o ta l In v estm en t
Column (d) -  L in es 2 -8  a re  co n tin u o u s d is c o u n t  fa c t o r s  
a t  16.5%






























f N * 3 X J
CJ c o c n i m
a X J CJ o <T m
>■4 3 E o c n • o
3 3 X J « «
3 O w /—N o O N o
a CJ CJ CO - CM o r M 0 0
3 CO > V---- ’ V w - o v— O n
u - M c r»
J 3 • a *M m CM
■3 cCJ o
XJ —<
C  x j  
3  CJ O 3 
U  * 3  







zs. o. u22 CU
NO C O c n C O N O N O r - . tM <*■ C N C O
o e ' ­ CM C O N O < T c o NO O rM f ' -
rM e n r -~ Mj- i—1 m m c n I - '- n -
— * * •r or «
r - l C O r - N O c n N O m O n rM r -~
o m c o • c r M C O u n c n CM rM O
m CM r M r M r M CM
O 00N O c n m N O c n C O C N - C
O < r CM NO C n O N r > - m o o c n rM
o NO m CM m CM Mo C O c n - C tM
o CM C N CO C O O c n I M rMi— c n rM
o CNr - > NO m m - C c n c n CM CM CM
rM







o o o o o o o o o o
o o o o o o o o o o
o o o o o o o o o o
m o m o m o o m o ofMotMuncMomcMomnr)NNNOJWr-lr-l

























- 3  Uo c u cj 
Cu E
XJ 
X J S3 CO CJ CJ >u cCJ H-t
xj
crM









-M r-* 60C AJ 





o  o  
■ 3  t o
1- t  u - t
t o
3 »  W  
CO
dJ o 
6 0  
*0 I > -O 
rM M
»o  E  to
0)















C m  .
J-l “ 3  CO MM CJ>r c1 e U_l 3 
O  r M» o




• M r N -r- l r /-s u
J £ •  • t > w ^6( •  • N C N C N
C  r M  r M r - 4
£ 5 05 =
C J 01 <y CJ
X J r ; c c c r - 4 •-*
C J • M —4 « r4 - r 4 o 0
Z  - 3  _ 3 r J o o
t 1 1 1 I
/^ N
j a o T 3 a U 4
' —
c c c c S
p E p ' c
3 3 3 3 5
r M ^ - 4 t— <
o o o o 3




< -J  z






2  ©  ©  
o  e  ©
©  03 TO 
C E < U CO ©
3  ©  © ^  / N co ©
O  03 © U> JZ CO CO
CJ 03 —' ' —^ _ -
03 >  X r—1 r —1







H c ©  ©
M 3 CO AJa O AJ CJ
w CJ O 3
















Q AJ X 2
T*' 03 CO 03


































m O H ( M l T l r - ( v J N
n  H  CTi u-( o  vO (N CO 
fONfOtnnNCM
«3" CN VO CM ON CO VO 
©  r —I CN I/O r - l  -O’ r -
r l O M f l O O N C O  


















c •w0© JJ© S'S
CO O© /«-N© 2  © ©O CJ0) N-' 03© © c c c0-2 S e e0) c © 3 3 3
O  CO *W f--< f S  r-H 2  0 0 0C r-s 03 © © ©
O 2 ©
©  ' U * 03 03© CN 03 03CJ co X EE3 a CO 03 © ©2  E H ©  © ©
O 3 3© © © 2  r-y/~s
CL, O C 03 2  03© 03 JZ© E oo © © CO c co 03 EE
© 03 E 3 3
©  E >  O  ©  ©C 3 C © O O2  CO ©  © U U
I I I I I I











C, H  CN c n l O v O  NCO
i—ICNCO'O’ UO©!^©
o o o o o o 




























































©  csc  <r n  n  n  n  c r » o o n o c \ ^ ,
u ©
c  o  
1 ° .
w o i w
Cc5or*.
O C^NVllNHQCOn^ © rx^occOr^r^^r^c-.
>




©  C 4> —  ~
O u c u
V  4J  w  
JJ U o
c C. H  "3t; o s 
£ fi 'u c <w oCJ C —o c ŝi ̂  >. -* c  ^C jj m
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Table  13
DETERMINATION OF RATE COMPONENTS
The component r e f l e c t i n g  a 16 .5  p e r c e n t  true  y i e l d  on in vest men t
R ( D is coun te d P rodu ct io n)  = D is cou nted Inv estm ent  -r FIT Tax Rate
/  R (D is coun te d P rodu ct io n)  - __
Disc oun te d Income Tax D e d u c t io n s /  - 
D is cou n ted  In vestment  Tax C redi t .
V a r ia b le
R, which i s  the  Rate  
D is cou n ted  P rodu ct io n  
D is cou n ted  Inv es tm ent  
FIT Tax Rate
D is cou n ted  Income Tax Deduc t ions  
D is cou nt ed Inve stment  Tax Cred i t
Value
Unknown 
344,555  MMBTU 
$21,667  
467.
$15 ,608  
$ 1 ,833
S o l u t i o n  o f  eq u a t io n :
R x 34 4 ,555  = 2 1 ,6 6 7  x .46 R ( 3 4 4 ,5 5 5 )  -  15 ,50 8“ / -  1 , 833  
R = 0 .075
R = $0 .0 8  per MMBTU
The component r e f l e c t i n g  r e c o v e r y  o f  o p e r a t i n g  exp ense
R = Operat ing  Expense + Return on Working C a p i t a l  h. R egu la tory  Expense
Net Working I n t e r e s t  Prod uc t io n
V a r ia b le Value
R, which i s  the  Rate  
Operat ing  Expense  
Return on Working C a p i t a l
R egul at ory  Expense  
FIT Tax Rate  
N.W.I.  Produ ct ion
p = 7 , 680  + 293 + 59 _ A ,
R ----- 597^63--------- " °-136
R = . $ 0 . 14  per  MMBTU
Unknown
$1,280  x 6 = $7 ,680  
$ ( 7 , 6 8 0  x 165 x 125) -  
Rate) = $253 ' 
$0,001  x 59 ,0 63  * $59 
467.
5 9 , 0 6 3  MMBTU
(I -F IT  Tax







DETERMINATION OF FATS COMPONENTS
1.  The component r e f l e c t z n c  a 1 6 . 5  p e r c e n t  t r u e  v l e l d  on i n v e s t m e n t
T h i s  c o m p o n e n t - i s  computed u s i n g  t h e  d i s c o u n t e d  c a s h  f l o w  
m e th o d o lo g y .  The b a s i c  e q u a t i o n  i s :
D i s c o u n t e d  Annual Revenue -  ( D is c o u n t e d  In v e s tm e n t  + FIT) = £
whic h becomes
R ( D i s c o u n t e d  P r o d u c t i o n )  = D i s c o u n t e d  In v e s t m e n t  + FIT Tax Rate
[ r ( D i s c o u n t e d  P r o d u c t i o n ) -  D i s c o u n t e d  
Income Tax Deductions^]  -  D i s c o u n t e d  
I n v e s t m e n t  Tax C r e d i t .
For  t h e  h y p o t h e s i s  g i v e n ,  t h e  v a l u e s  o f  t h e  v a r i a b l e s  a r e :
V a r i a b l e  V a l u e  Source
, whi ch  i s  t h e  Rate Unknown
i s c o u n t e d  P r o d u c t i o n  1 , 2 0 7 , 7 7 8  S c h . 2 ,  C o l . ( e ) ,  l i n e  13.
i s c c u n t e d  In v e s tm e n t  $ 2 , 9 8 0 , 4 5 7  S c h . 2 ,  C o l . ( f ) ,  l i n e  13,
IT Tax Rate 4 6% C ur rent  S t a t u t o r y  R a t e .
D i s c o u n t e d  Income Tax D e d u c t i o n s  $2,589 ,14'9  S c h . 3 , ,-Col. (a) , l i n e  12,
D i s c o u n t e d  Investment '  Tax C r e d i t  $ 9 0 , 0 0 0  S c h . 3 ,  C o l . ( h ) , l i n e  12,
The s o l u t i o n  o f  t h e  e q u a t i o n  f o l l o w s :
1 , 2 0 7 , 7 7 8  R = 2 , 9 8 0 , 4 5 7  + .4 6  ( 1 . 2 0 7 , 7 7 8  R -  2 , 5 8 9 , 1 4 9 )  -  90 .0 0 0  
6 5 2 , 2 0 0  R = 1 , 6 9 9 , 4 4 8
R = $2.60572 pe r  MKBtu (rounds  t o  $ 2 ,6 0 6 )
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Table 14 Contd.  
Copy From Appendix-
2 .  The component r e f l e c t i n q 'r e c o v e r y  o f  o p e r a t i n g  e x p e n s e .
T h i s  component i s  computed u s i n g  t h e  e s t i m e t e d  f i r s t - y e a r ' s  
o p e r a t i n g  e x p e n s e  and n e t  working  i n t e r e s t  p r o d u c t i o n  volume  
( in MMBtu) . The e q u a t i o n  i s :
R = Ooeratir.c- Ex oense  + Return on Working C a p i t a l  + R e g u l a t o r y  Expense  
' " Net  Working I n t e r e s t  P r o d u c t io n
For t h e  h y p o t h e s i s  g i v e n ,  t h e  v a l u e s  o f  t h e  v a r i a b l e s  a r e :
V a r i a b l e V al u e So urc e
R, whi ch  i s  t h e  Rate  
O p e r a t in g  Expense  
Return on Working C a p i t a l
R e g u l a t o r y  Expense  
FIT Tax Rate  
N.V?.I. P r o d u c t i o n
Unknown 




325 , OOO- MMBtu
H y p o t h e s i s
( $ 1 2 , 0 0 0  x  . 1 2 5  x  .1 6 5 ) '  
(1 -  FIT Tax Rate  ) 
2 9 2 , 4 9 7  x  $ . 0 0 1  
C ur rent  S t a t u t o r y  Ra te .  
S c h . l ,  C o l . ( h ) , l i n e  1 .
The s o l u t i o n  o f  t h e  e q u a t i o n  f o l l o w s :
R = 1 2 , 0 0 0  + 459 + 292
2 2 5 , 0 0 0
R = $ 0 .0 39 234  per  MMBtu (rounds  t o  $ 0 , 0 3 9 )
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C a l c u l a t i o n  o f  s u b s e q u e n t  r a t e s
The m ethod  o u t l i n e d  by  t h e  FERC t o  c a l c u l a t e  s u b s e q u e n t  
r a t e s  does  n o t  l e n d  i t s e l f  t o  r a t e  c a l c u l a t i o n s  f o r  t h e  l i f e  
o f  t h e  p r o j e c t .  The FERC m ethod  i s  o n l y  c o n c e r n e d  w i t h  t h e  
r a t e s  f o r  t h e  m onths  i m m e d i a t e l y  f o l l o w i n g  t h e  s t a r t u p  w h i l e  
a  gas  p r o d u c e r  i s  c o n c e r n e d  w i t h  t h e  p r i c e  h e  can  e x p e c t  t o  
r e c e i v e  f o r  t h e  l i f e  o f  a  p r o d u c i n g  w e l l .  As a  c o n s e q u e n c e ,  
I  am u s i n g  t h e  f o r m u l a  u s e d  f o r  t h e  i n i t i a l  o p e r a t i n g  e x p en s  
componen t  c a l c u l a t i o n  t o  d e t e r m i n e  t h e  c o m po n en ts  f o r  t h e  r e  
m a i n i n g  y e a r s  o f  t h e  p r o j e c t  t im e s  an  a n n u a l  p r o j e c t e d  i n f l a  
■tion f a c t o r  as l i s t e d  b e lo w .
T a b l e  15 
S u b s e q u e n t  R a te s
P r o j e c t e d
Y ear I n f l a t i o n
1980 1 .0 0 0
1981 1 .1 1 2
1982 1 .2 4 1
1983 . 1 . 3 6 1
1984 1 .4 8 9
1985 1 .6 3 1
1986 1 .7 3 7
1987 1 .9 4 2
1988 2 .1 0 3
1981
1982
1 0 9 ,8 1 3
$ 0 .1 6 p e r  MMBTU
15360 + 586 + 99
9 8 ,9 6 3
$ 0 .1 0 p e r  MMBTU
15360 + 586 + 861983 r  = --9—- 8h 663 x 1 .361  -  0.255  











T a b le  15 - C on td .
R = 15 36 0 7 3 J o o  + -7 -' x 1 -489 = ° - 325
R = $ 0 .3 3  p e r  MMBTU
t> _ 15360 + 586 + 63 A /n /
R -------------637083----------  x 1 -631 = ° - 414
R = $ 0 .4 1  p e r  MMBTU
• r — 7 ,6 8 0  + 293 + 25 -,0-r a cot
 2 4 ,5 8 8 ----------  x 1 ‘ 787 = ° - 581
R = $ 0 .5 8  p e r  MMBTU
T o t a l  R = $ 0 .0 8  +  $ 0 .1 6  = $ 0 .2 4  p e r  MMBTU
T o t a l  R = $ 0 .0 8  +  $ 0 .2 0  = $ 0 .2 8  p e r  MMBTU
T o t a l  R = $ 0 .0 8  +  $ 0 .2 6  = $ 0 .3 4  p e r  MMBTU
T o t a l  R = $ 0 .0 8  +  $ 0 .3 3  = $ 0 .4 1  p e r  MMBTU
T o t a l  R = $ 0 .0 8  +  $ 0 .4 1  = $ 0 .4 9  p e r  MMBTU
T o t a l  R = $ 0 .0 8  +  $ 0 .5 8  = $ 0 .6 6  p e r  MMBTU
T-2433
Table  16 
Copy From Appendix
I l l u s t r a t ' i n c  t h e  C a l c u l a t i o n  o f  Subsecuer. t  R a te s
T h is  i l l u s t r a t i o n  showing t h e  c a l c u l a t i o n  o f  
s u b s e q u e n t  r a t e s  on ce  t h e  s t a r t i n g  r a t e  has  been  
d e te r m in e d  i s  b a se d  on t h e  f o l l o w i n g  h y p o t h e s i s ;
1 .  D e l i v e r i e s  under t h e  s p e c i a l  r e l i e f  r a t e  s t a r t  
i n  mid-March.
2 .  A c t u a l  c r o s s  gas  d e l i v e r i e s  i n  A p r i l  are  2 6 , 0 0 0  
*'̂  c £«
3 .  J h e  p u b l i s h e d  i n f l a t i o n  adj us tm ent  f o r  A p r i l  i s  
1 . 0 0 7 1 3 .
4 .  A c t u a l  g r o s s  gas  d e l i v e r i e s  i n  May a re  2 4 , 0 0 0  Mcf.
5.  The p u b l i s h e d  i n f l a t i o n  ad ju st m en t  f o r  May i s  
1 . 0 0 7 7 4 .
(a) To c a l c u l a t e  the'  r a t e  f o r  t h e  i n i t i a l  d e l i v e r y  
p e r i o d ,  mid-March th roug h A p r i l ,  you s i m p ly ;
1.  R e c a l c u l a t e  t h e  component r e l a t e d  t o  o p e r a t i n g  
e x p e n s e  (?.c) u s i n g  t h e  fo rm ul a  s e t  f o r t h  i n  § 2 7 1 .1 0 0 4  (c)  (1) 
a n d ' t h e  f o l l o w i n g  v a l u e s :
V a r i a b l e  Va lu e  Source
Rp $ . 0 3 9  The v a l u e  o f  t h e  component r e l a t e d
t o  o p e r a t i n g  e x p e n s e  i n  t h e  s t a r t i n g  
r a t e .
I 1 . 0 0 7 1 3  The p u b l i s h e d  i n f l a t i o n  a d j u s t m e n t  as
s t a t e d  i n  t h e  h y p o t h e s i s .
Vp 2 7 , 0 4 6  Mcf The a n n u a l i z e d  g r o s s  gas  p r o d u c t i o n
r e l a t e d  t o  t h e  s t a r t i n g  r a t e .
Vc 2 6 , 0 0 0  Mcf The a c t u a l  g r o s s  c a s  d e l i v e r i e s  f o r
A p r i l  a s  s t a t e d  i n  t h e  h y p o t h e s i s .
Thus:  Rc = .039  x 1 .0 0 7 1 3  x 2 7 , 0 4 6
2 6 ,0 0 0
= $ 0 . 0 4  08 58 pe r  MMBtu (rounds  to_ $ 0 , 0 4 1 )
2 .  Add t h e  component  r e l a t e d  t o  i n v e s t m e n t  ( $ 2 , 6 0 6 )
T h i s  r e s u l t s  i n  a r a t e  o f  $ 2 ,6 4 7  f o r  d e l i v e r i e s  
d u r in g  t h e  p e r i o d  mid-March th ro u g h  A p r i l .
(b) To c a l c u l a t e  t h e  r a t e  f o r  d e l i v e r i e s  d u r i n g  May, 
you s im p ly :
1.  R e c a l c u l a t e  t h e  component  r e l a t e d  t o  o p e r a t i n g  
e x p e n s e  (P.c) u s i n g  th e  same formula  and t h e  f o l l o w i n g  v a l u e s ;
T-2433
Table 16 Contd.  
Copy From Appendix
V a r i a b l e Value Source
Rp $ . 0 4 1  The v a l u e  o f  t h e  component, r e l a t e d  t o
o p e r a t i n g  exp ens e  as  d e te r m in e d  ab o v e .
I 1 . 0 0 7 7  4 The p u b l i s h e d  i n f l a t i o n  a d j u s t m e n t  as
s t a t e d  i n  t h e  ' h y p o t h e s i s .
Vd 2 6 , 0 0 0  Mcf The a c t u a l  g ros s  g as  d e l i v e r i e s  f o r
A p r i l  as s t a t e d  i n  t h e  h y p o t h e s i s .
Vc 2 4 , 0 0 0  Mcf The a c t u a l  g r o s s  gas  d e l i v e r i e s  f o r
May as s t a t e d  i n  .the h y p o t h e s i s .
Thus:  Rc = .041  x 1 .0 0 7 7 4  x 2 6 , 0 0 0
24 ,000
= $0 .0 44 760  pe r  MMBtu (rounds t o  $ 0 , 0 4 5 )
2 .  Add t h e  component r e l a t e d  t o  i n v e s t m e n t  ( $ 2 , 6 0 6 ) .  
T h i s  r e s u l t s  i n  a r a t e  o f  $2 ,65 1  f o r  d e l i v e r i e s  d u r in
May.
(c) To c a l c u l a t e  t h e  r a t e  f o r  su bs equ ent  monthly  p e r i o d s  
s i m p ly  r e p e a t  t h e  p r o c e d u r e  i n  (b) , above ,  u s i n g  t h e  v a l u e s  
a o o i i c a b l e  t o  t h e  v a r i a b l e s .
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Measure o f  P r o f i t a b i l i t y  Using  the  FERC's S p e c i a l  R e l i e f  Rate
Well  No. 1
Case 1: 80% chance f a c t o r  i n c l u d i n g  ad-valorem and s t a t e  t a x
Table 17 
Operat ing  Cost  Schedule
Operat ing  Cost To ta l  Operat ing
Year M$/ We1 1 / Month Cost ,  H$_____
1980 1.3 7 .7
1981 1 . 4 1 7 .1
1982 1.6 1 9 .0
1983 1.7 2 0 .9
1984 1. 9 22 .9
1985 2 . 1 2 5 . 1
1986 2 . 2 1 3 . 4
T o ta l 126 .0
Table 18
Cash Flow Be fo re Tax
Gross Net Net A d - V a l , Opera­ T o ta l To ta l Cash
Gas Gas Rev. Tax t i n g I n v e s t m . Cost Flow
Year MMSCF MMSCF M$ M$ Cost,M$ M$ M$ M$
1980 67.5 5 9 . 1 1 3 .0 0 .9 7 .7 2 1 . 7 30 .2 - 1 7 . 2
1981 125.5 10 9 .8 2 4 .6 1 . 8 17 .1 0 18 .9 7 .5
1982 1 13 .1 9 9 . 0 2 7 .7 1 .9 19 .0 0 2 0 .9 6 . 8
1983 97 .9 8 5 . 7 2 9 . 1 2 . 0 20 .9 0 2 2 .9 6 .3
1984 84 .0 73 .5 3 0 . 1 2 . 0 2 2 . 9 0 2 4 .9 5 .2
1985 72.1 6 3 . 1 3 0 . 9 2 . 1 2 5 .1 0 2 7 . 2 3 . 8
1986 2 8 .1 2 4 .6 16 .2 1 .1 13 .4 0 14.5 1 . 7
T o ta l 58 8 .2 5 1 4 . 7 1 7 3 . 5 1 1 .8 1 26. 0 2 1 . 7 15 9 .4 14 .0
T-2433 27
Table 19 

















3 . 8  
1 .7
32 .4
D ep rec , 
M$
18 .3
Taxable In v .  Tax 
Income, M$ Credit ,M$

























P r o f i t a b i l i t y  Data
Before  Tax
P r o f i t / i n v e s t m e n t  R at io  
Expec ted  Payout ,  Years  
I n v e s t o r s  Rate o f  Return,  7„ 
Growth Rate o f  Return,  157e 
Expected  P r e s e n t  Worth, M$ 
a t  6 per c e n t  
a t  10 per c e n t  
a t  15 per c e n t  
a t  20 per c e n t
0 . 6 5
2 . 9 7
2 3 . 0 0
16 .82
7 .3 1  
5 . 1 2  
2 . 78 
0 .7 9
A f t e r  Tax
0 .3 7  





- 0 . 2 4











Case 2 : 100% chance f a c t o r  i n c l u d i n g  ad-valorem and s t a t e  t a x .  
Table 21
Cash Flow Before: Tax
Net Rev. A d - V a l . Operat ing To ta l T ota l Cash
Year M$ Tax,M$ Cost,M$ Investm. ,M$ Cost,M$ Flow,M$
1980 13.0 0 . 9 7 . 7 2 1 .7 30 .2 - 1 7 . 2
1981 2 6 . 4 1 .8 1 7 .1 0 18. 9 7 .5
1982 2 7 .7 1 .9 1 9 . 0 0 2 0 .9 6 . 8
1983 2 9 .1 2 . 0 2 0 . 9 0 2 2. 9 6 .3
1984 3 0 .1 2 . 0 22.  9 0 24 .9 5 . 2
1985 30 .9 2 . 1 2 5 . 1 0 27.2 3 . 8
1986 16.2 1 .1 1 3 . 4 0 14 .5 1 .7
To ta l  173 .5 1 1 .8 126.0 2 1 .7 159 .4 14 .0
Table 22
Cash Flow A f t e r Tax
Net Dep r e c . • Taxable Income I n v . Tax Cash
Year Income,M$ M$ Income,M$ Tax,M$ Credit ,M$ Flow,M$
1980 1 .1 2 . 1 - 1 . 0 - 0 . 5 0 . 6 - 1 6 . 1
1981 7.5 3 . 9 3 .6 . 1 .7 0 5 . 8
1982 6 . 8 3 .5 3 . 3 1 .6 0 5 . 3
1983 6. 3 3 . 1 3 . 2 1 .5 0 4 . 7
1984 5 .2 2 . 6 2 . 6 1 .2 0 4 . 0
1985 3 .8 2 . 2 1 . 5 0 . 7 0 3 . 0
1986 1 .7 0 . 9 0 . 8 0 . 4 0 1 . 3
T o t a l  3 2 .4 1 8 . 3 1 4 . 0 6 .7 0 .6 779-
Table 23
P r o f i t a b i l i t y  _DataB efore  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R a t io 0 .6 5 0 . 3 7
Ex pected  Payout,  Years 2 .9 7 3 .6 0
I n v e s t o r s  Rate o f  Return,  % 23.00 15 .0 0
Growth Rate o f Re t u r n , 15% 16.82 14.82
Ex pected  P r e s e n t  Worth, M$
a t  6 per cent 9 . 1 4 4 .1 2
a t  10 per cent 6 .4 0 1 .9 9
a t  15 per cent 3 .47 - 0 . 3 0
a t  20 per cent 0 .9 9 - 2 . 2 4
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Case 3: 100% chance f a c t o r e x c l u d i n g ad- valorem and s t a t e t a x .
Table  24
Cash Flow Before  Tax
Net  Rev. Operat ing T o t a l To ta l Cash
Year M$ Co s t , M$ Inve s tm. , M$ Cost,M$ Flo w, M!j
1550 13.0 7 .7 2 1 . 7 2 9 . 3 - 1 6 . 3
1931 2 6 . 4 1 7 .1 - 0 1 7 .1 9 . 3
1552 2 7 .7 1 9 .0 0 19.0 8 . 7
1533 2 9 .1 2 0 . 9 0 2 0 .9 8 . 2
1934 3 0 .1 2 2 . 9 0 22 .9 7 .3
1935 30.9 25 .1 0 25 .1 5 . 9
1936 16.2 1 3 .4 0 1 3 .4 2 . 8
To ta l 173 .5 1 2 6 .0 2 1 . 7 147.6 2 5 . 8
Table  25
Cash Flow A f t e r Tax
Net Depr ec . Taxable Income I n v . Tax Cash
Year Income,M$ M$ Income,M$ Tax,M$ Credi t ,H$ Flow,M$
1950 2 . 0 2 . 1 - 0 . 1 - 0 . 1 0 . 6 -1 5 .  7
1931 9 . 3 3 .9 5 . 3 2 . 5 0 6 . 8
1952 8 .7 3 .5 5 . 2 2 . 4 0 6 . 3
1953 8.2 3 . 1 5 . 2 2 . 4 0 5 .9
1954 7.3 2 .6 4 . 6 2 . 1 0 5 . 1
1955 5 . 9 2 .2 3 .6 1 . 7 0 4 . 2
1956 2 . 8 0 .9 1 .9 0 . 9 0 1 .9
To ta l 4 4 .2 18 .3 25 .8 11 .9 (375" 14.5
Table  26
P r o f i t a b i l i t y  Data
Be fo re  Tax A f t e r  Tax
Prof i t / i n v e s t m e n t  R at io 1 .1 9 0 .6 7
Z xoe cted  Payout,  Years 2 . 3 1 2 . 9 4
I n v e s t o r s  Rate o f  Return,  7o 36 .0 0 2 4 .0 0
Growth Rate o f Re t u r n , 15% 2 0 .1 4 1 7 .2 4
Z xoec te d  P r e s e n t  Worth, M$
Und iscounted 2 5. 82 1 4.5 5
a t  6 per c ent 18 .9 7 9 .6 4
a t  10 per c e n t 15 .17 6 .9 1
a t  15 per c e n t 11.11 4 .0 0
a t  20 per c e n t 7 .70 1 . 53
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C h a p te r  I I I
Economic E v a l u a t i o n
Com par ison  A n a l y s i s
The econom ic  c a l c u l a t i o n s  show t h a t  f rom  a n a t u r a l  g a s  
p r o d u c e r ' s  p o i n t  o f  v iew  n on e  o f  t h e  f o u r  w e l l s  a r e  e c o n o m i­
c a l  o r  c o u l d  j u s t i f y  t h e  w o rk o v e r  e x p e n d i t u r e .  T h is  c o n ­
c l u s i o n  can  be  drawn a f t e r  h a v i n g  a p p l i e d  t h e  gas  r a t e s ,  a s  
c a l c u l a t e d  u s i n g  t h e  FERC's s p e c i a l  r e l i e f  r a t e  m ethod  w i t h  
t h e  i n c l u s i o n  o f  c h a n c e  f a c t o r  and  p r o d u c t i o n  t a x e s  a s  c u s ­
to m a ry  i n  t h e  o i l  and  gas  i n d u s t r y  t o  t h e  r a t e  o f  r e t u r n  
c a l c u l a t i o n s  i n  C h a p te r  I I .  The r a t e  o f  r e t u r n  econom ics  
f o r  t h e  f i v e  w e l l s  i s  sum m arized  i n  T a b le  27,  "Summary T a b le  
F o r  R a te  o f  R e tu r n  C a l c u l a t i o n s . "
As can  be  s e e n  f rom  T a b le  27,  i f  t h e  same gas  p r i c e s  
a r e  u s e d  i n  t h e  p r o f i t a b i l i t y  c a l c u l a t i o n s  and  t h e  c h an c e  
f a c t o r  and  p r o d u c t i o n  t a x e s  a r e  e x c l u d e d  (Case  3 ) ,  t h e  w e l l s ,  
e x c e p t  one ,  a r e  p r o f i t a b l e  w i t h  a p o s i t i v e  PW 15%. The 
t a b l e  a l s o  shows t h a t  t h e  E x p e c t e d  PW 15% d e c l i n e s  a s  much 
a s  1000 p e r  c e n t  i f  c h a n c e  f a c t o r  and  p r o d u c t i o n  t a x e s  a r e  
i n c l u d e d  (C ases  1 and  2 ) .  The m os t  s i g n i f i c a n t  a s p e c t  o f  
t h i s  c a l c u l a t i o n  i s  t h a t  t h e  PW 15% a r e  n e g a t i v e  f o r  Case 
1 an d  2, w h i l e  PW 15% i s  p o s i t i v e  f o r  Case  3 f o r  a l l  b u t  
one  w e l l .  The PW 15% was s e l e c t e d  a s  a good a v e r a g e  f o r
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T a b le  2 7
Summary T a b l e  f o r  R a te  o f  R e tu r n  C a l c u l a t i o n s  
A l l  Numbers Are A f t e r  Tax
W ell  1
I n v e s t o r s  R a te  o f  R e t u r n  
(ROR), °L 
E x p e c te d  P r e s e n t  Worth 
(PW), M$ 
a t  6 p e r  c e n t  
a t  15 p e r  c e n t
PW 15 p e r  c e n t  change  i n  PW 
from  Case 3 
P e r  c e n t  ch ange  i n  ROR 
f rom  Case 3
W el l  2
I n v e s t o r s  R a te  o f  R e t u r n ,  % 
E x p e c t e d  P r e s e n t  W orth ,  M$ 
a t  6 p e r  c e n t  
a t  15 p e r  c e n t
PW 15 p e r  c e n t  ch an ge  i n  PW 
f rom  Case  3 
P e r  c e n t  ch ange  i n  ROR 
f rom  Case 3
W el l  3
I n v e s t o r s  R a te  o f  R e t u r n ,  % 
E x p e c t e d  P r e s e n t  W orth ,  M$ 
a t  6 p e r  c e n t  
a t  15 p e r  c e n t
PW 15 p e r  c e n t  ch ange  i n  PW 
f rom  Case  3 
P e r  c e n t  ch ange  i n  ROR 
f rom  Case 3
Case 1 Case  2 Case 3
1 5 .0 0  1 5 .0 0  2 4 .0 0
3 .2 9  4 .1 2  9 .6 4
- 0 . 2 4  - 0 . 3 0  4 .0 0
106. 108 0
9 9 0
1 1 .0 0  1 1 .0 0  1 7 .0 0
3 .8 8  4 .8 5  12 .55
- 4 . 1 6  - 5 . 2 0  1 .42
393 466 0
6 6 0
1 .0 0  1 .0 0  1 4 .0 0
- 0 . 8 6  - 1 . 2 2  1 .8 3




T a b le  2 7 C o n t .
W el l  4
I n v e s t o r s  R a te  o f  R e t u r n ,  % 
E x p e c t e d  P r e s e n t  W orth ,  M$ 
a t  6 p e r  c e n t  
a t  15 p e r  c e n t
PW 15 p e r  c e n t  change  i n  PW 
from  Case 3 
P e r  c e n t  chang e  i n  ROR 
f rom  Case 3
W el l  5
I n v e s t o r s  R a te  o f  R e t u r n ,  % 
E x p e c t e d  P r e s e n t  W orth ,  M$ 
a t  6 p e r  c e n t  
a t  15 p e r  c e n t
PW 15 p e r  c e n t  change  i n  PW 
f rom  Case 3 
P e r  c e n t  change  i n  ROR 
f rom  Case  3
Case 1 Case 2 Case 3
6 . 0 0  6 . 0 0  20 . 0 0
- 0 . 1 3  - 0 . 1 7  3 .7 4
- 2 . 0 4  - 2 . 5 4  0 .7 3
379 448 0
14 14 0
0 0 10 .00
- 0 . 3 6  - 0 . 5 1  - 0 . 8 4




c o s t  o f  c a p i t a l  t o  m os t  e n e r g y  f i r m s  t o d a y .  G e n e r a l l y  a 
f i r m  w i l l  u n d e r t a k e  any p r o j e c t  w h ic h  g i v e s  a p o s i t i v e  
p r e s e n t  w o r t h  a t  t h e  i n t e r e s t  r a t e  t h e  f i r m  on t h e  a v e r a g e  
can  e x p e c t  t o  pay  f o r  c a p i t a l  a f t e r  t a x ,  and  i f  t h e r e  a r e  
no c a p i t a l  r e s t r a i n t s .  T hese  f o u r  w e l l s  e x c e p t  f o r  one 
w o u ld  be r e c o m p l e t e d  o r  w orked  o v e r  i f  no c a p i t a l  r e s t r a i n t s  
w e re  e x i s t i n g  and t h e  FERC m ethod  o f  p r o f i t a b i l i t y  c a l c u l a ­
t i o n s  was a p p l i e d .  On t h e  o t h e r  h a n d ,  i f  t h e  s t a n d a r d  p r o ­
c e d u r e  f o r  p r o f i t a b i l i t y  c a l c u l a t i o n s  i n  t h e  o i l  and  gas  
i n d u s t r y  was f o l l o w e d ,  t h e s e  p r o j e c t s  w ould  n o t  be  u n d e r ­
t a k e n  .
To l o o k  a t  t h e  p r o f i t a b i l i t y  f rom t h e  " I n v e s t o r s  R a te  
o f  R e t u r n "  p o i n t  o f  v iew ,  t h e  e v a l u a t i o n  w i l l  g i v e  t h e  same 
c o n c l u s i o n .  The i n v e s t o r s  r a t e  o f  r e t u r n  i n d i c a t e s  t h e  
i n t e r e s t  r a t e  a t  w h ich  a f i r m  can e x p e c t  t o  r e c e i v e  r e t u r n  
on i t s  i n v e s t m e n t  and  a t  t h e  same t im e  r e t i r e  t h e  p r i n c i p a l  
i n v e s t m e n t .  The c a s e  w here  t h e  c h a n c e  f a c t o r  and  ad  v a lo r e m  
and  s t a t e  t a x e s  a r e  e x c l u d e d  (Case  3) t h e  p r o j e c t  y i e l d s  an 
a d e q u a t e  r a t e  o f  r e t u r n .  I f  t h e  c h a n c e  f a c t o r  and  t a x e s  a r e  
i n c l u d e d  (Case  1 and  2 ) ,  t h e  r a t e  o f  r e t u r n  becomes u n a c c e p t ­
a b l e .  By r a t i n g  t h e  p r o j e c t  u n a c c e p t a b l e  on a r a t e  o f  r e ­
t u r n  b a s i s ,  an i n d u s t r y  a v e r a g e  o f  16-17% a s  an  a c c e p t a b l e  
r e t u r n  on i n v e s t m e n t  was u s e d ,  and  t h e  FERC s t a f f  h a v e  p r o ­
p o s e d  a 16.5% r a t e  o f  r e t u r n  on i n v e s t e d  c a p i t a l .
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V e r i f i c a t i o n  A n a l y s i s
I n  o r d e r  t o  v e r i f y  t h e  t r e n d  t h e  p r o f i t a b i l i t y  m e a su re s  
o u t l i n e s  on s m a l l  p r o j e c t s  o f  t h e  n a t u r e  e v a l u a t e d  i n  t h i s  
p a p e r ,  a f i f t h  w e l l  w i t h  d i s s i m i l a r  e n g i n e e r i n g  and  economic  
c h a r a c t e r i s t i c s  i s  e v a l u a t e d .
The econom ic  c a l c u l a t i o n s  show t h a t  t h e  v e r y  same b e ­
h a v i o r  i s  t r u e  f o r  t h i s  w e l l  when l o o k i n g  a t  i t s  p r o f i t a b i l ­
i t y .  W ith  a l o n g e r  p r o j e c t  l i f e  and  a r e l a t i v e  l a r g e  
i n t a n g i b l e  i n v e s t m e n t  a s  o pp o se d  t o  o t h e r  w e l l s '  s m a l l  t a n ­
g i b l e  and  i n t a n g i b l e  i n v e s t m e n t s ,  t h e  w e l l  e co no m ics  d i s p l a y  
a p o s i t i v e  " P r e s e n t  W orth"  and  an a d e q u a t e  " I n v e s t o r s  R a te  
o f  R e tu r n "  o f  20% when c a l c u l a t e d  w i t h o u t  i n c l u d i n g  a ch ance  
f a c t o r ,  and  ad v a lo r e m  and  s t a t e  t a x e s .  VThen t h e  a c t u a l  
c h an c e  f a c t o r  and  t h e  above  m e n t i o n e d  t a x e s  a r e  i n c l u d e d ,  
t h e  " P r e s e n t  Worth"  becomes n e g a t i v e  and  t h e  " I n v e s t o r s  
R a te  o f  R e t u r n "  becomes z e r o .  T h is  c l e a r l y  i n d i c a t e s  t h a t  
t h e  econom ic  v a r i a b l e s  s u c h  as  ad  v a lo r e m  and  s t a t e  t a x e s  
and  c h an c e  f a c t o r s  s i g n i f i c a n t l y  i n f l u e n c e  t h e  p r o f i t a b i l i t y  
o f  a p r o j e c t  o f  t h i s  n a t u r e  and  t h a t  t h e  d i f f e r e n c e  i s  
w h e t h e r  t o  u n d e r t a k e  t h e  p r o j e c t  o r  n o t .
CONCLUSION
T h is  p a p e r  h a s  exam ined  t h e  p r o c e d u r e s  t h e  F e d e r a l  
E n e rg y  R e g u l a t o r y  Commission i s  p r o p o s i n g  t o  u s e  i n  r e v i e w -
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i n g  a p p l i c a t i o n s  f o r  s p e c i a l  r e l i e f  p r i c i n g  o f  n a t u r a l  gas  
p r o d u c t i o n  a c h i e v e d  as  a r e s u l t  o f  s u p p l y  enhan cem en t  p r o ­
c e d u r e s  .
The e x a m i n a t i o n  h a s  shown t h a t  t h e  FERC p r o p o s e d  p r o ­
c e d u r e  h a s  f a i l e d  t o  a d e q u a t e l y  c o v e r  a l l  t h e  econom ic  c o s t s  
a n a t u r a l  gas  p r o d u c e r  w i l l  i n c u r  when p r o d u c i n g  and s e l l i n g  
n a t u r a l  g a s .
S p e c i f i c a l l y ,  no a l l o w a n c e  h a s  b e e n  i n c l u d e d  f o r  c hanc e  
f a c t o r  and  ad v a lo r e m  and  s t a t e  t a x e s .  I t  h a s  b e en  shown 
t h a t  t h e  exam ined  w e l l s  w ere  d i s p l a y i n g  f a v o r a b l e  econom ics  
when c a l c u l a t e d  u s i n g  t h e  FERC's s p e c i a l  r e l i e f  p r i c e s  and  
e x c l u d i n g  a  c h an c e  f a c t o r  and ad v a lo r e m  and s t a t e  t a x e s .
The p r o f i t a b i l i t y  m e a su re m e n ts  r e v e a l e d  p o s i t i v e  " P r e s e n t  
W or th s"  and  " I n v e s t o r s  R a te  o f  R e tu r n "  w e l l  above t h e  a v e r a g e  
a c c e p t a b l e  l e v e l  f o r  t h e  i n d u s t r y .  When t h e  econom ic  v a r i a ­
b l e s  m e n t i o n e d  above w ere  i n c l u d e d  i n  t h e  c a l c u l a t i o n s  a l l  
t h e  w e l l s  became u n p r o f i t a b l e ,  and w ou ld  n o t  be  u n d e r t a k e n  
i f  n o rm a l  econom ic  s t a n d a r d s  g o v e rn e d  t h e  d e c i s i o n .
The e x a m i n a t i o n  i n d i c a t e s  t h a t  f o r  r e s e r v o i r s  w i t h  
s m a l l  r e s e r v e s  and  s h o r t  p r o j e c t  l i f e  t h e  ad v a lo r e m  and 
s t a t e  t a x e s  h a v e  a s i g n i f i c a n t  n e g a t i v e  economic  e f f e c t  
w h ic h  s h o u l d  n o t  be  n e g l e c t e d ,  and  i f  n e g l e c t e d  w i l l  l e a v e  
an enormous amount o f  g a s  w e l l s  t a p p e d  s i g n i f i c a n t l y  s h o r t  
o f  t h e i r  p o t e n t i a l .  The FERC s h o u l d  amend i t s  p r o p o s e d
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r u l e  g o v e r n i n g  s p e c i a l  r e l i e f  r a t e  d e t e r m i n a t i o n  t o  i n c l u d e  
a l l o w a n c e  f o r  t h e  r e c a p t u r e  o f  a l l  t a x e s  p a i d  by a n a t u r a l  
gas  p r o d u c e r  when p r o d u c i n g  and s e l l i n g  g a s . An amendment 
c o v e r i n g  t h e  i n c l u s i o n  o f  t h e  economic  v a r i a b l e s  i n  q u e s t i o n  
h e r e  h a s  i n  t h i s  p a p e r  b e e n  shown t o  be  t h e  d i f f e r e n c e  b e ­
tw een  u n d e r t a k i n g  a  p r o j e c t  o r  n o t ,  and  i n  o u r  s o c i e t y  w i t h  
h i g h  e n e r g y  c o s t  and  i n f l a t i o n ,  h i g h  econom ic  e f f i c i e n c y  
and d e v e lo p m e n t  o f  d o m e s t i c  e n e r g y  s o u r c e s  s h o u l d  demand 
h i g h  p r i o r i t y  f rom t h e  F e d e r a l  Government .
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S e l e c t e d  B i b l i o g r a p h y
1. U n i t e d  S t a t e s  o f  A m er ica  F e d e r a l  E n erg y  R e g u l a t o r y
Commission,  P r o c e d u r e s  G o v e rn in g  A p p l i c a t i o n s  f o r  
S p e c i a l  R e l i e f  Under S e c t i o n s  104, 106 and  109 o f  
t h e  N a t u r a l  Gas P o l i c y  Act o f  1978, D ocket  No. 
RM79-67, May 9, 1980.
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UNITED STATES OF AMERICA 
FEDERAL ENERGY REGULATORY COMMISSION
Procedures Governing 
/Replications for Special 
Relief Under Sections 104, 
10b and 109 of the Natural 
Gas Policv Act of 1978
Docket No. RM79-67
NOTICE OF PROPOSED RULEMAKING 
(Issued May 9, 1980)
On August 14, 1979, a Notice of Proposed Rulemaking in 
this docket was issued proposing administrative procedures 
and substantive standards governing applications for special 
relief. 1/ In that notice, the Commission proposed to imple­
ment its authority under the Natural Gas Policy Act of 1978 
(NGPA) to establish higher just and reasonable rates for gas 
subject to maximum lawful prices under sections 104, 106 and 
1U9 of the NGPA.
In January 1980, the Commission published a staff draft 
of a final rule £/, and solicited further public comment on 
certain issues raised by the staff draft. Specifically, the 
Commission requested comments on the two-stage procedure 
described in the staff draft for review of special relief
1/ 44 F e d . Reg . 49468 (August 23, 1979).
2/ Notice of Request for Public Comment and Notice of Public 





applications and on the appropriate rate of return on investment 
for gas from special relief projects. The Commission also asked 
commenters to discuss whether an applicant should be required to 
make a binding election to receive only the special relief rate 
for gas produced from the special relief project and vhemher 
the Commission should set a ceiling on rates granted under 
special relief.
In this notice of proposed rulemaking, the Commission is 
requesting comment on newly proposed §§ 271.1001-.1006 of 
Subpart.J, which set out the substantive standards for determin­
ing special relief rates. We believe that comments received in 
the prior public proceedings have fully explored the issues 
related to administrative procedures, retroactive collection, 
and filing requirements, and we therefore do not request addi­
tional comment on these provisions as previously proposed.
I . THE PROPOSED RULE
Under the proposed regulation, a first seller may apply for 
a cost-based rate for natural gas subject to a maximum lawful 
price under sections 104, 106 or 109, where it is expected that 
the costs of additional investment, or of ongoing operating and 
maintenance expense, would not be compensated for at the appli­
cable NGPA rate. Applicants for special relief, or for optional 
pricing certificates under prior Commission regulations 3/, would




be nermitted to pursue their pending applications under the 
provisions of this regulation.
Special relief would be available.for new investment pro­
jects, and for wells for which there is no planned investment.
In the case of a new investment project —  either production 
enhancement work on a previously producing well or wells, or 
a new production project —  the special relief rate is calculated 
to permit recovery of and return on investment costs in addition
regulation also provides for a special relief rate designed to 
permit recovery of the operating and maintenance expenses of 
existing wells for which no new investment is planned, plus an 
incentive allowance on those expenses.
A • Applicability
This rulemaking provides special relief for natural gas sub­
ject to a maximum lawful price under section”104, 106 and 109, on 
the basis of the Commission's authority to prescribe higher just 
and reasonable rates for gas subject to those sections. Several 
comments received in response to the August notice of proposed 
rulemaking urged the Commission to extend special relief to other 
categories of natural gas, particularly gas subject to section 105.
The Commission is requesting further comment on its authority 
to provide a higher just and reasonable rate for natural gas 
subject to maximum lawful prices under other sections of Title I.
to recovery of ongoing operating and maintenance The
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Specifically, comments should discuss the extent to which the 
Commission may use its incentive pricing authority under 
section 107(c)(5) to establish just and reasonable rates for 
gas from production enhancement projects and existing wells 
where on-going operating and maintenance expenses exceed the 
applicable maximum lawful price. Also, commenters are requested 
to discuss the extent to which a just and reasonable rate, within 
the meaning of the Natural Gas Act, need not be cost-based.
B . Definitions
Section 271.1002 sets out definitions for this subpart. 
Paragraph (a) defines new investment project as a new production 
project or a production enhancement project. Section 271.1002(b) 
provides that a new production project may be an individual well 
or a platform and wells drilled thereon. Alternatively, under 
§ 271.1002(b)(i i i ), a producer may designate any combination of 
wells or facilities as a new production project, and may receive 
a special relief rate computed on the basis of project costs 
incurred after designation. Also a producer who has included 
a number of wells or facilities in a special relief or optional 
procedure application now pending before the Commission 4/ may 
pursue the application as one for a new production project to 
obtain for a special relief rate applicable to all wells and 
facilities included in the pending application. In such a case,
4/ 'Jncer §§ _2.56a(g), 2 .75, 2.7 6 or 2.77.
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the new oroduction project would include only that investment 
incurred after the pending application was filed. 5_/
Section 271.1002(b) defines a pending application as an 
application filed prior to April 15, 1980, the date that the 
Commission agreed in principle to issue these substantive 
standards as a Notice of Proposed Rulemaking. The Commission 
believes that applicants who file subsequent to that date have 
sufficient notice of the rules which will govern their application. 
Section 271.1002 also defines, for purposes of subpart J, the 
terms, "production enhancement project," "related production 
faciities," "first seller," and "small project."
C . Eligibility
Section 271.1003 would establish the terms of eligibility 
for special relief. Under § 271.1003(a), a first seller may apply 
for special relief for natural gas from a new investment project, 
or for a well for which there is no planned investment. Also, under 
§ 271 .10U3.(b ), a first seller who has filed a pending application
5/ Applicants with pending applications may wish to seek special 
relief under this subpart for only a portion of the wells 
or facilities included in the original application, rather 
than for all wells and facilities originally included.
Nothing in these proposed provisions is intended to preclude 
such, a applicant from pursuing special relief applications 
for such wells or facilities on a well-by-well or platform 
basis. In this situation, the application for each well or 
platform would be considered a pending application. See 
discussion infra of § 271.1004, regarding pending applications 




may give notice of intent to proceed with his pending 
application. 6/
The Commission is aware, however, that offering special 
relief to first sellers would in many cases deny special relief 
to pipeline producers, because a pipeline's sale of natural gas 
which is net exclusively attributable to the pipeline's own 
production is not a first sale under the NGPA. 7/ The Commission 
specifically requests comments discussing whether special relief 
should be available to pipeline producers, and whether the substan­
tive provisions set out in this notice are appropriate for computing 
special relief rates for pipeline producers.
As a further condition of eligibility for special relief, a 
producer, at the time of application and prior to the commencement
6/ Under the procedural scheme set out in the August Notice of 
Proposed Rulemaking, the applicant would be required to sub­
mit, in the form of conforming filings, any additional infor­
mation necessary for Staff review of a special relief applica­
tion. See Notice of Proposed Rulemaking, § 271.1004(c)(3), 
(issued Auaust 14, 1979); 44 F e d ■ R e g . 49468, 49474 (August 23, 
1979). " ~ ~
1_! Section 270.203(a) of the Commission's regulations. S e e , Order 
No. 58, mimeo at 3-4 (Docket No. RM80-7, issued Nov. 14, 1979); 
44 Fed. R e g . 66577, 66580 (November 20, 1980). A sale of a 
pipeline's own production is a first sale if it is an off-system 
sale, or if the gas is produced from an identifiable well and 
committed by contract to a particular purchaser. In such a 
case, one pipeline-producer would be eligible for special 
relief for gas from the well or project. However, a large 
proportion of pipeline production is commingled with purchased 
gas prior to sale, and thus is not subject to first sale 
treatment, i d  As a result, a pipeline ordinarily would be 
□ r e d u c e d  from seeking special relief for commingled volumes.
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cf any new investment, would be required under § 271.1003(c ) to 
elect to receive only the cost-based special relief rate for 
cas produced from the well or project. This election would 
preclude a producer who applies for a special relief rate 
frcm subsequently filing for or collecting a higher price 
under any other provision of the NGPA. The election would 
also be binding on the applicant's successors in interest.
This election is intended to insure that special relief 
will work to complement the pricing scheme of Title I of the 
NGPA, .by providing price incentives which induce the development 
of gas reserves that would not be produced at applicable NGPA 
prices. Absent the requirement of a binding election, a producer 
who finds the NGPA price to be ample incentive to undertake a 
particular project may nevertheless be tempted to apply for 
special relief as insurance against substantial cost-overruns 
or inadequate reserves. Then, at the completion of the invest­
ment, the producer would simply choose the higher of the special 
relief rate or the applicable NGPA rate. As a result, the higher 
special relief rate would often serve merely to guarantee a 
recovery of and a certain return on the costs of successful 
ventures, rather than to induce investment that would not be 
undertaken at NGPA prices. 8/
i./ The staff memorandum published in connection with the 
January Notice of Request for Public Comment, supra, 
note 2, contains a fuller discussion of issues related 
to the election requirement.
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D . The Special Relief Rate for New Investment Projects
The proposed methods of computation and the substantive 
standards for determining special relief rates for new investment 
projects are set out in § 271.1004. In the case of future 
applications for new production projects, the proposed regulation 
provides for recovery of and return on incremental investment, 
other than lease acquisition costs, incurred subsequent to 
the cate of application. This sunk cost exclusion is premised 
or. the view that the date of application represents the point 
at which the producer must decide whether or not to undertake 
additional investment, and therefore, is the point at which 
the assurance of a cost-based rate for gas produced from the 
project may provide a meaningful inducement to additional 
investment. Under this provision, a producer electing special 
relief immediately after lease acquisition could recover all 
costs associated with exploration and development.
However, because the Co mmission's prior practice encouraged 
pending applicants for what would now be defined as new production 
projects to apply at the completion of their investment, the date 
of application does not represent the point at which the avail­
ability of special relief induced those producers to undertake 
further investment. Therefore, in the case of pending applications 
for new production projects comprised of individual wells or 
platforms, the special relief rate would be based upon all costs 
incurred, exclusive of lease acquisition costs.
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In the case of both pending and future applications for 
production enhancement projects, only costs incurred after the 
cate of application may be included in the rate. This rule is 
consistent with prior Commission practice.
The proposed regulation would permit a producer to choose 
either of two methods of computing a special relief rate for 
new investment projects. The first method, described in 
§§ 271.1U04(b) and (c), would require the Commission to determine 
a special relief rate composed of a capital recovery component 
and an operating and maintenance expense component. The capital 
recovery component would provide for the recovery of all eligible 
project costs anc a return on that investment after Federal 
income taxes. The Commission would compute this component 
using the discounted cash flow (DCF) method on the basis of 
volumes of gas estimated to be produced over the life of the 
project. To avoid any windfall that may result if the actual 
volumes prove to exceed the estimated reserves, the special 
relief rate would not include the capital recovery component 
for volumes delivered in excess of 110 percent of the estimated 
reserves. The rate for the excess volumes would be equal to 
the operating and maintenance expense component. The Commission 
specifically requests comments on its proposal to terminate the 
capital recovery component for excess volumes of gas.
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Section 271.1004(c) sets out a formula for computing a 
“tilted" operating and maintenance expense component which 
escalates periodically to provide the recovery of current 
operating and maintenance expense. The operating and mainten­
ance expense component for the initial delivery period (the 
period preceding and including the first calendar month of 
delivery) would be computed on the basis of the first year's, 
estimated volumes and operating expenses. The rate would be 
recomputed monthly according to a formula set out in the regu­
lation, which would adjust the rate for the previous month 
to account for any fluctuation in volumes and inflation.
As an alternative, the producer may choose to seek 
authority to collect,a contract price, negotiated with his 
purchasers, to provide for capital recovery and the recovery of 
operating and maintenance expense. The contract price would 
include a capital recovery component which would provide for 
the recovery of and return (after Federal income taxes) on 
actual investment costs; the terms of the contract would specify 
the period of time, or volumes of production, over which the 
capital component would be recovered. The operating and main­
tenance expense component would be calculated using the "tilt" 
method described above. Commission review would be limited to 
a staff review of actual costs to determine that they include 
only eligible investment, i.e., exploration and development
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costs in the case of a pending application, and incremental 
costs in the case of a future application.
The producer would be required to keep accounts which show 
the recovery of the capital recovery component over the period of 
time or volumes of production specified in the contract. No 
capital recovery including the applicable return on investment 
would be permitted beyond the specified time period of recovery, 
or of production volumes in excess of 110 percent of the original 
estimates (whichever is applicable under the contract). When the 
capital' recovery component is terminated, the producer ’would 
forward to the Commission the records which were maintained 
to show the recovery of investment. The Commission specifically 
requests comment on this alternative method of rate computation.
Section 271.1004 provides for a rate of return equivalent to 
the rate of return established in the 1976 nationwide ratemaking 
under Opinion No. 770, adjusted to account for fluctuations 
in the investor's cost of capital. The fifteen percent rate 
of return adopted in Opinion No. 770, and used in subsequent 
special relief and optional procedure cases, was computed 
on the basis of 1975 financial data. The fifteen percent figure 
can be reduced to the 1975 yield on ten-year constant maturity 
U.S. Treasury bonds (7.99%), plus a seven percent risk premium.
On this basis, the Commission proposes to provide a rate of 
return which is equal to the sum, rounded to the nearest one- 
half percentage point, of a seven percent risk premium and the
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yield on ten-year constant maturity bonds for the calendar year 
prior to the year in which application for special relief is 
made. 9/ This computation offers the producer the same risk 
premium implicit in the 1976 national rate. The portion of 
the rate which corresponds to the return on ten-year government 
bonds is intended to assure the recovery of the pro duc er’s 
current cost of capital as of the time of application.
The rate of return would be computed in the same manner 
for both pending and future applications. For example, a producer 
who files 'an application for special relief in calendar year 1980 
would receive a 16.5 return on investment; a producer who has 
currently pending an application which was filed in 1979 would 
receive a 15.5 return on investment.
E . The ~Special'Relief"Rate ~for'Wells' for‘Which"There~Is-Ko 
Planned Investment
In the case of a well for which there is no planned invest­
ment, the special relief rate.would provide for the recovery 
of operating and maintenance expenses computed under the "tilt" 
method described above. In addition, the producer would be
_9/ These data are published annually by the Federal Reserve Board 
in the February issue of the Federal Reserve Bulletin. In 
order to provide a more current reflection of the producer's 
cost of capital, the rate of return could be indexed to 
reflect the yield on ten-vear bonds for the four calendar 
quarters or the twelve months preceding the date of applica­
tion. If the Commission chooses to index the rate on a 
quarterly or monthly basis, the Commission would publish 
the applicable rate for each quarter or for each month.
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crar.'£G a five percent return after Federal income taxes on 
such expenses. This return is intended as an incentive allowance, 
no enccurace the continued production of flowing gas, where the 
recovery of only out-of-pocket expense may be less attractive 
to the producer than the resulting salvage value if the well 
were abandoned.
F . The Maximum'Special'Relief-Rate
Underlying the establishment of a special relief program is 
the belief that the Commission should use its authority to grant 
cost-based rates to encourage the production of high cost or high 
risk natural gas to the extent that such production is economically 
efficient. The Commission sees no benefit in inducing the produc­
tion of natural gas which can only be produced at prices in excess 
of the 3tu equivalent price of alternative fuels. Therefore,
§ 271.lt/Ufc of the proposed regulation provides that the special 
relief rate may not exceed the average refinery acquisition 
cost of imported crude oil-, for the month in which the special 
relief application is filed, or, if greater, the first month in 
which gas from the special relief project is delivered. Under 
the proposed regulation, the maximum special relief rate for 
any month would be determined by converting the national average 
refinery acquisition cost of imported crude oil _10/ by a Btu 
cor.version factor of 5.8 MMBtu's per one barrel of oil.
10/ -These data are published in the Monthly Entitlements Notice, 
issued by the Economic Regulatory Administration of the 
Department of Energy pursuant to 10 CFR § 211.67(i).
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I I . WRITTEN- COMMENT'PROCEDURES
The Commission invites interested persons to submit written 
comments on the matter proposed in this notice. An original and 
14 conformed copies of such comments should be filed with the 
Commission by June 9, 1980./ Comments submitted by mail should be 
addressed to the Secretary, Federal Energy Regulatory Commission, 
825 North Capitol Street, N. E., Washington, D. C. 20426. All 
comments should refer to Docket No. RM79-67.
The Commission requests that commenters who have already 
•submitted comments in this docket limit their discussions to 
matters which they have not fully addressed in earlier submis­
sions. As noted above, the Commission believes that the issues 
relating to administrative procedures, interim collections, and 
filing- requirements have been fully explored in earlier public 
proceedings. However, to the extent that a commenter's views 
on proposed §§ 271.1001 -.1006 are influenced by procedural 
considerations, we welcome further articulation of those consid­
erations. Commenters are also requested to specify the section 
of the regulation to which their comments are addressed.
Written comments will be placed in the Commission’s public 
files and will be available for public inspection in the 
Commission's Office of Public Information, Room 1000, 825 North
T-2433 53
Dczhez No. RM79-67
Capitol Street, N. E., Washington, D. C. 20426. The Commission 
will consider all timely comments before acting on the matters 
proposed in this notice.
(Natural Gas Act, as amended , 15 U.S.C. § 717 et sea.,;
Natural Gas Policy Act of 1978, Pub. L. No. 95-621^ 92 Stat. 
3350; Department of Energy Organization Act, 42 U.S.C. § 7107 
et sea.; Exec. Order No. 12009, 42 Fed. Reg. 46267).
In consideration of the foregoing Parts 2 and 271 of 
Chapter I, Title 18, Code of Federal Regulations are proposed 
tc be amended as set forth below.
By direction of the Commission.
( S E A L )
Kenneth F. Plumb, 
Secretary.
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1. Part 2 is amended in the Table of Contents where appro­
priate and in the text of the regulations by deleting
§§ 2 .56a (c), 2.56b(h), 2 .75, 2 .76 , and 2.11. Paragraphs (h) 
through (p) of § 2.56a are redesignated as paragraphs (g) 
through (c). Paragraphs (i) through (n) o f .§ 2.56b are 
redesignated as paragraphs (h) through (m).
2. Part 271, Subpart D is amended by deleting § 271.402(c)(3). 
Subparagraph (4) of § 271.402(c) is redesignated as paragraph 
(3).
3. Part 271 is further amended in the Table of Contents by 
deleting "Subpart J - [Reserved]” and substituting the following 
in lieu thereof:
SUBPART J —  SPECIAL RELIEF




271.1004 Special relief rate for new investment projects.
271.1005 Special relief rate for a well for which there is no 
planned investment.
271.1006 Maximum special relief rate.
271.1007 Application.
271.1008 Intervention.
271.1009 Review by staff.
271.1010 Determination by the Director of the Office 
of Pipeline and Producer Regulation.
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SUEPART J —  SPECIAL RELIEF 
§ 271.1UC1 Applicability■
This subpart sets forth the conditions under which 
special relief may be obtained for any natural gas which is 
subject to a maximum lawful price under section 104 or 106, 
(whether or not such gas qualifies under any other section 
of the NGPA) or 109 of the NGPA, except that this subpart 
does not apply to natural gas produced from the Prudhoe Bay 
unit of Alaska and transported through the natural gas 
transportation system approved under the Alaska Natural Gas 
Transportation Act of 1976.
$ 271.1002. Definitions.
For purposes of this subpart:
(a) "New investment project" means a new production 
project or a production enhancement project.
(b)(1) "New production project" means
(i) an individual well;
(ii) an individual platform, and wells drilled 
thereon; or
(iii) investment in any wells or facilities'designated in 
a special relief application under this subpart or included in 
a pending application, which investment was incurred subsequent 
to such designation or inclusion.
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(2) A new production project may not include any well 
which produced oil or natural gas in commercial quantities 
more than 60 days before the date of application, absent 
waiver by the Director for good cause.
(c) "Production enhancement project" means investment 
for maintenance increase, or restoration of production of 
a well which produced oil or natural gas in commercial 
quantities before the date of application (or a group
of such wells). Such terms include reconditioning, workover, 
deeper drilling, replacing or adding major equipment or 
related production facilities, or any other additional 
work necessary to prevent the loss of gas production or 
reserves.
(d) "Related production facilities" means the equipment 
and facilities of the first seller which connect the wellhead 
to the purchaser's facilities.
(e) "First seller" means a seller in a first sale, 
except that it shall exclude a reseller as defined in
§ 270.202 (e) .
(f) "Small project" means a new investment project which 
meets the following criteria at the time an application for 
special relief is made, or in the case of a pending application, 
at the time conforming filings are made under the procedures 
fcr application under this subpart:
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(1) the proposed new investment will result in estimated 
additional revenues (at the proposed rate) over the life
of the project to the applicant of less than 100,000 times 
the proposed rate; and
(2) the proposed new investment exceeds 25 percent of 
the estimated additional revenues (at the proposed rate)
to be generated by the project.
(g) "Director" means the Director of the Office of 
Pipeline and Producer Regulation.
'(h) "Pending application" means an application filed 
before April 16, 1980, under §§ 2.56a(g), 2.56b(h), 2.75,
2.76 or 2.77.
h 271.1003 Eligibility.
(a) General~rule. Except as otherwise provided in 
paragraph (b), a first seller may apply for a special relief 
rate under this subpart for natural gas produced from:
(1) a new investment project; or
(2) a well for which there is no planned investment.
(b) Pending 'applications. A first seller who has 
filed a pending application may, in accordance with procedures 
for application under this subpart, file notice of intent to 
proceed with such application for a special relief rate under 
this subpart.
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(c) Election not to receive higher ra t e . In order 
to apply for a special relief rate under this subpart., the 
first seller must elect not to file for, or collect, under any 
provision of this subchapter (other than this subpart), a rate 
which is higher than the applicable rate under this subpart.
Such election is binding on the first seller and any successor 
in interest to the first seller.
§271.1004 Special relief rate for new investment projects.
(a) Computation of rate. Except as provided in § 271.1006, 
the special relief rate for a new investment project, other than 
a small project, at the election of the applicant shall be:
(1) the contract price for sale of natural gas from the 
project, subject to the provisions of paragraph (e); or
(2) the rate, in cents per unit of production (MMBtu), 
which is the sum of the following two components:
(i) a capital recovery component, determined under 
paragraph (b); and
(ii) an operating expense component, determined under 
paragraph (c ).
(b ) Capital recovery component.
(1) General rule. The capital recovery component of 
the special relief rate shall be determined using the dis­
counted cash flow method (described in the Appendix to this 
subpart) and shall be constant over the life of the project 
(unless terminated under subparagraph (5) of this paragraph).
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(2) Computation. The values used in the discounted 
cash flow computation shall reflect:
(i) subject to subparagraph (4),. any investment in the 
project (exclusive of lease acquisition costs and costs incurred 
prior to lease acquisition);
(ii) the net working interest (gross interest less 
royalty interest) production (in M M B t u 1s ) of all natural gas 
and other hydrocarbons estimated to be produced over the 
life of the project;
(ii'i) depreciation computed on a unit of production 
(MMBtu) basis;
(iv) a discount rate equal to the sum, rounded to the 
nearest one-half percentage point, of 7 percentage points 
plus the average ten year constant maturity interest rate 
on U.S. Treasury bonds for the calendar year prior to the 
calendar year in which the application is filed, as published 
in the roderal Reserve Bulletin;
(v) an allowance for Federal income tax which is 
attributable to the taxable income from the project (after 
consideration of any applicable percentage depletion allowance). 
This tax allowance shall be determined by applying the sta­
tutory rate applicable to such taxable income of the investor. 
Any investment tax credits generated by the investment 
incurred in completing the project will be taken into account
in the discounted cash flow computation of the investment.
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(3) Investment prior to delivery. Except for purposes
of subparagraph (4), investment incurred prior to one year before 
the commencement of deliveries attributable to the project shall 
be treated as if incurred on the date one year prior to the 
commencement of deliveries, absent reasonable justification.
(4) Costs incurred prior to application. In the case of
a pending application for a production enhancement project, or an 
application for a new investment project under this subpart, no 
costs shall be included which were incurred prior to the date such 
application was filed.
(5) Termination of capital recovery component. Nc capital 
recovery component may be included as a part of a special relief 
rate for deliveries in excess of 110 percent of the amount of 
natural gas estimated to be produced over the life of the 
project under subparagraph (b)(2)(ii).
(c) Operating expense component. The operating expense
component of the special relief rate shall be determined
for each calendar month as follows:
(1) By using the formula: Rc = Rp x I x Vp
Vc
Where:
Rc = The rate for the current month;
Rp = The rate for the previous month in which production occurred;
I = The inflation adjustment for the current month as
published by the Commission under § 271.101(c);
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Vp = Actual cross volume (Mcf) of gas delivered during the 
previous month in which production occurred;
Vc = Actual cross volume (Mcf) of gas delivered during the 
current month.
(2) For the initial delivery period (the period prior 
to and including the first full calendar month.) the rate for 
the previous month (Rp) shall be determined b y  dividing the 
first y e a r ’s estimated operating expense as determined under 
clause (4) of this subparagraph, by the net working interest 
(gross interest less royalty interest) production (in MMBtu's) 
of hydrocarbons estimated to be produced during the first year 
of the eligible project.
(3) For the initial delivery period (the period prior 
to and includinq the first full calendar month) the actual 
gross volume (Mcf) of gas delivered during the previous 
month (Vp) shall be the annualized (divided by 12) gross 
volume of gas estimated to be produced during the first year 
of the project.
(4) The first year's estimated operating expense 
shall be estimated for the first year in which deliveries 
are made under the special relief rate, according to the 
following standards:
(i) operating expenses shall be estimated on the basis 
of normal, recurring operating and maintenance expenses, 
incurred and charged on the books and records of the producer 
for the production of hydrocarbons from the project;
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(ii) regulatory expense shall be determined by 
multiplying the estimated first year's net working interest 
{gross interest less royalty interest) gas production (in 
MMBtu's) by $.001;
(iii) a return on working capital including an allowance 
for Federal income tax thereon shall be determined by multiplying 
the estimated operating expense as defined in this clause (exclu­
sive of regulatory expense and return on working capital) by
a 12.5 percent working capital allowance times the applicable 
percent rate of return and dividing the product by a divisor 
of one minus the tax rate applicable to the applicant under 
subparagraph (2)(v) of this paragraph.
(i v ) Operating expense shall not include capital 
investment, depreciation, depletion, amortization, return 
on investment (profit), amounts repaid on borrowed funds,
State income taxes, Federal income tax (except as allowed
for in subclause (iii) of this clause), any overhead which is 
not directly related and charged to the eligible project, and 
any other adjustments allowed under subpart K of this part.
(v) Only those expenses shall be considered which are
to be prudently incurred and which are in line with comparable 
industry expenditures for such equipment, services and expenses 
for similar projects.
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(c) Small projects. The special relief rate proposed for 
a small project (exclusive of State severance tax, as defined 
in 5 271.1001(a)) may not exceed the applicable rate for large 
producer sales under section 106(a) of the NGPA.
(e) A1ternative~special~relief~rate:
(1) Computation: Except as provided in §271.1006, a first 
seller may elect to receive, instead of the special relief rate 
computed under §271.1004(b)-(c ), a price determined by contract 
negotiation that is no greater than the sum of:
(1) a capital recovery component which includes:
(A) actual investment costs, other than costs incurred prior 
to lease acquisition, lease acquisition costs, and, in the case 
of applications under this subpart, costs incurred prior to 
cate of application;
(2) a return on such investment costs computed in accordance 
with §271.1C04(b) (iv ) ; and
(C) an allowance for Federal income tax computed in accordance 
with §271.1004(b )(v ); and
(ii) an operating and maintenance expense component, computed 
in accordance with §271.1004(c ) .
(2) T e r m s 'of'the contract: The sale of natural gas at a 
special relief rate under this section shall be pursuant to a 
contract the terms of which specify:
(a) the portion of the sale price allocable over time 
to recovery of and return on investment costs; and
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(ii) the time period, or estimated volumes of production, upon 
which this calculation was based.
(3) Recordkeeping. The first seller shall, for each project 
for which a rate is determined under this section, keep such records 
as are necessary to show the recovery of the capital investment 
component of the special relief rate including separate accounts 
describing:
(i) the depreciation expense attributable to the project;
(ii) the return on investment;
(iii) taxes attributable to the project; and
(iv) operating and maintenance expenses attributable to 
the project.
(4) Termination of the capital recovery component. No capital 
recovery component may be included as a part of a special relief 
rate for deliveries made after the time period specified in the 
contract for recovery of such component, or for deliveries in 
excess of 110 percent of the amount of natural gas estimated to
to be produced under subparagraph (2)(ii), whichever is applicable.
(5) Reports. At the termination of the recovery of the capital 
investment component, the first seller shall report to the 
Commission the information contained in the accounts kept
under subparagraph (3).
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j271.1005 Special'relief'rats'for'a'weIlfor'which'there is~ 
r.o' planned investment..
(a) Computation'of ~ rat e. The special relief rate for gas 
sold from a well for which there is no planned investment 
shall be the rate, in cents per unit of production (MMBtu’s), 
under which it is predicted that the applicant will recover 
those operating expenses which are reasonably assigned or alloca­
ted to gas production from the well and an incentive allowance
of 5 percent after allowance for Federal income tax. Such rate 
shall be determined for each calendar month by using the formula 
set forth in § 271.1004(c)(1). Paragraphs (2) through (4) (other 
than (4) (iii)) of §271.1004(c) shall apply to such determination.
(b) Incentive allowance. An incentive allowance of
5 percent after allowing for Federal income tax shall be deter­
mined by multiplying the operating expense determined under 
this section (exclusive of regulatory expense and incentive 
allowance) by .05 and dividing the n.roduct by a divisor 
of one minus the tax rate applicable to the applicant, 
computed under § 271.1004(b)(2)(v ).
i 271.1006 Maximum'special relief rate.
A special relief rate under this subpart may not exceed 
the national average refinery acquisition cost of imported crude 
oil, calculated and published pursuant to 10 CFR §211.67(1) 
uy the Department of Energy in nhe Monthly Entitlements Notice,
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f o r  the  month i n  which t h e  s p e c i a l  r e l i e f  
f i l e d  (or ,  i f  g r e a t e r ,  t h a t  f o r  t h e  month 
i s  d e l i v e r e d ) ,  d i v i d e d  by 5 . 8 .
*
a p p l i c a t i o n  i s  
i n  which t h e  gas
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S p e c i a l  R e l i e f  Rate D ete rm in at io n
Prepared by t h e  S t a f f  o f  the  
F ed eral '  Energy R eg u la to r y  CommTssion
The c o s t  c a l c u l a t i o n s  p r e s e n t e d  h e r e i n  d em on str ate  t h e  
methodology  the  s t a f f  would u s e  t o  de term in e  a s p e c i a l  r e l i e f  
r a t e  f o r  a p r o j e c t  in  conformance  w i t h  the  r e g u l a t i o n s  f o r  
s p e c i a l  r e l i e f  as  s e t  f o r t h  i n  Subpart J o f  Pa rt  271 .  The 
methodology  a l l o c a t e s  c o s t s  between n a t u r a l  gas  and l i q u i d s  
by the  s t r a i g h t  B.tu method.
I . The Computat ion o f  t h e  Two-Component Rate f o r  Nev? 
I n ve s tm en t  P r o j e c t s  Other Than Small  P r o j e c t s
The H y p o t h e t i c a l  P r o j e c t
The h y p o t h e t i c a l  new i n v e s t m e n t  p r o j e c t  used in  
t h i s  example o f  th e  d e t e r m i n a t i o n  o f  a s p e c i a l  r e l i e f  r a t e  
c o n s i s t s  o f  a new w e l l  d r i l l e d  i n  a known gas f i e l d  a t  an 
a c t u a l  c o s t  o f  5 3 , 0 0 0 , 0 0 0 ,  70 p e r c e n t  o f  which r e p r e s e n t s  
i n t a n g i b l e  c o s t s .  The new w e l l  i s  s u c c e s s f u l l y  d r i l l e d  and 
completed  in  a form at io n p r o d u c in g  n a t u r a l  gas and l i q u i d s  
( c o n d e n s a t e ) . I t  i s  e s t i m a t e d  t h a t  the  w e l l  w i l l  c o s t  
$1 2 ,0 00  t o  o p e r a t e  during  t h e  f i r s t  y e a r ,  have a p r o d u c t i v e  
l i f e  o f  10 y e a r s ,  and produce  f o r  d e l i v e r y  and s a l e  the  g r o s s  
q u a n t i t i e s  o f  n a t u r a l  gas  (1030 B t u / c u .  f t . )  and c o n d e n s a te  
( 5 .4 43  MMBtu/Bbl) s e t  f o r t h  i n  a t t a c h e d  Sc hedul e  1,
Columns (b) and (c) s u b j e c t  t o  a 1 2 . 5  p e r c e n t  r o y a l t y  
i n t e r e s t .
C a l c u l a t i o n  o f  t h e  S p e c i a l  R e l i e f  Rate
The f o l l o w i n g  pages  show t h e  formulae  and c a l c u l a t i o n s  
w h ic h  produce a s t a r t i n g  s p e c i a l  r e l i e f  r a t e  o f  $2 ,6 4 5  pe r  
.'■'J'Btu f o r  the  p r o j e c t .  S c h e d u l e s  1 through 3 show th e  
d e r i v a t i o n  o f  t h e  numbers us ed  i n  the  c a l c u l a t i o n s .  S ch ed u le  
4, the  pr o o f  o f  the  d i s c o u n t e d  cas h  f low method,  shows t h a t  
the  d i s c o u n t e d  cash  f l o w  o f  t h e  in v e s t m e n t  in  and F e d e r a l  
income ta x  l i a b i l i t y  o f  t h e  p r o j e c t  i s  zero  when t h e  r a t e  
f o r  t h i s . c o m p o n e n t ,  $ 2 , 6 0 6 ,  i s  u se d .
Thi s  i s  a s t a r t i n g  s p e c i a l  r e l i e f  r a t e  r e l a t e d  t o  an 
a n n u a l i z e d  g r o s s  gas p r o d u c t i o n  o f  27 ,046  Mcf. The a c t u a l  
r a t e s  f o r  d e l i v e r i e s  d ur in g  the  p e r i o d  p r i o r  to  and 
i n c l u d i n g  the  f i r s t  f u l l  c a l e n d a r  month o f  p r o d u c t i o n  and 
s ub seque nt  c a l e n d a r  months would be determined by 
recomput ing  the  component r e l a t e d  to  o p e r a t i n g  expense  
($ .039)  in accordanc e  w i t h  t h e  procedure  s e t  f o r t h  in  
5 2 7 1 . 1 0 0 4 ( c ) (1) and adding t h e  component r e l a t e d  t o  
in ve st m en t  (S2 .606)  which remains  c o n s t a n t  over  the  l i f e  
of  the  p r o j e c t .  An i l l u s t r a t i o n  o f  the  c a l c u l a t i o n  o f  
sub seq uent  r a t e s  appears on pages  8 and 9.
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DETERMINATION OF RATE COMPONENTS
1.  The component r e f l e c t i n g  a 1 6 . 5  p e r c e n t  t r u e  y i e l d  on in v e s t m e n t
Thi s  c o m po ne nt - i s  computed u s i n g  t h e  d i s c o u n t e d  c a s h  f low  
m ethod olo gy .  The b a s i c  eq u a t io n  i s :
D i s c o u n t e d  Annual Revenue -  (Discoun ted Inv estm ent  + FIT) *= #
which becomes
R (D isc ou nt ed  Pro d u ct i o n )  = D is c o u n te d  In v e s tm e n t  + FIT Tax Rate
[R (D iscount ed P r o d u c t i o n ) -  D is cou n te d  
Income Tax Deductions^] -  D is c o u n te d  
I n v e st m e n t  Tax C r e d i t .
For t h e  h y p o t h e s i s  g i v e n ,  t h e  v a l u e s  o f  t h e  v a r i a b l e s  a r e :
V a r i a b l e  Value  Source
R, which i s  t h e  Rate Unknown
D is c o u n te d  Pr od u ct i on  1 , 2 0 7 , 7 7 3  S c h . 2 ,  C o l . ( e ) ,  l i n e  13.
D i s c o u n t e d  In ves tm en t  $ 2 , 9 8 0 , 4 5 7  S c h . 2 ,  C o l . ( f ) ,  l i n e  13.
FIT Tax Rate 4 6% Cur rent  S t a t u t o r y  R at e .
D i sc o u n te d  Income Tax D ed u ct ion s  $2,589,14'9 S c h . 3 ,  C o l . ( g ) ,  l i n e  12,
D is c o u n t e d  In vest m ent  Tax C r e d i t  $ 9 0 ,0 0 0  S c h . 3 ,  C o l . ( h ) , l i n e  12,
The s o l u t i o n  o f  t h e  e q u a t i o n  f o l l o w s :
1 , 2 0 7 , 7 7 3  R = 2 , 9 8 0 , 4 5 7  + .4 6  ( 1 , 2 0 7 , 7 7 8  R -  2 , 5 8 9 , 1 4 9 )  -  90 .0 00  
652 ,2 00  . R = 1 , 6 9 9 , 4 4 8
R = $2.60572 Der MMBtu (rounds t o  $2 ,606)
is
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2 .  The c c n s o n e n t  r e f l e c t i n g  reccver%’ o f  o p e r a t i n g  e x p e n s e .
T h is  component i s  computed u s i n g  t h e  e s t i m a t e d  f i r s t - y e a r ' s  
o p e r a t i n g  expense  and n e t  working  i n t e r e s t  p r o d u c t io n  volume  
( in MMBtu). The e q u a t i o n  i s :
?. = O pe ra t in g  Exnense + Return or. Working C a p i t a l  + R egu la tor y  Expense
Net Working I n t e r e s t  Produ ct io n
Per  t h e  h y p o t h e s i s  g i v e n ,  t h e  v a l u e s  o f  the  v a r i a b l e s  a r e :
V a r i a b l e Va lue Source
R, which i s  t h e  Rate  
Operat ing  Expense  
Return on Working C a p i t a l
Reg ul a to ry  Expense  
IT Tax Rate 
. W.I.  P r o d u c t io n
Unknown 




325 , 000' MMBtu
H y p o t h e s is
( $ 1 2 ,0 0 0  x .1 2 5  x  .16 5 )  
(1 -  FIT Tax Rate ) 
2 9 2 ,4 9 7  x $ . 0 0 1  
Current  S t a t u t o r y  Rate .  
S c h . l ,  C o l . ( h ) , l i n e  1 .
The s o l u t i o n  o f  t h e  e q u a t i o n  f o l l o w s :
R = 12 ,000 + 459 + 292
325,000
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I l l u s t r a t i n a  t h e  C a l c u l a t i o n  o f  Subseauent Rates
T hi s  i l l u s t r a t i o n  showing t h e  c a l c u l a t i o n  o f  
su b seq u en t  r a t e s  once  the  s t a r t i n g  r a t e  has  been  
det ermine d i s  base d on th e  f o l l o w i n g  h y p o t h e s i s ;
1.  D e l i v e r i e s  under t h e  s p e c i a l  r e l i e f  r a t e  s t a r t  
i n  mid-March.
2.  A c t u a l  g r o s s  gas d e l i v e r i e s  i n  A p r i l  are  2 6 ,0 0 0  
Mcf.
3. .The p u b l i s h e d  i n f l a t i o n  adju stm ent  f o r  A p r i l  i s
1 .0 0 7 1 3 .
4 .  A c t u a l  g r o s s  gas d e l i v e r i e s  i n  May ar e  24 , 000  Mcf .
5.  The p u b l i s h e d  i n f l a t i o n  adju stment  f o r  May i s  
1 . 0 0 7 7 4 .
(a) To c a l c u l a t e  the' r a t e  f o r  t h e  i n i t i a l  d e l i v e r y  
p e r i o d ,  mid-March through A p r i l ,  you s im pl y :
1 .  R e c a l c u l a t e  t h e  component r e l a t e d  t o  o p e r a t i n g  
e x p e n s e  (He) u s i n g  t h e  formula  s e t  f o r t h  i n  §271 .1 004  (c) (1) 
and t h e  f o l l o w i n g  v a l u e s :
V a r i a b l e  Va lue  Source
Rp $ .0 3 5  The v a l u e  o f  the  component r e l a t e d
t o  o p e r a t i n g  exp ens e  i n  t h e  s t a r t i n g  
r a t e .
I 1 .0 0 7 1 3  The p u b l i s h e d  i n f l a t i o n  ad jus tm ent  as
s t a t e d  i n  t h e  h y p o t h e s i s .
Vp 2 7 ,0 4 6  Mcf The a n n u a l i z e d  g r o s s  gas p r o d u c t i o n
r e l a t e d  t o  t h e  s t a r t i n g  r a t e .
Vc 26 ,0 0 0  Mcf The a c t u a l  g r o s s  gas  d e l i v e r i e s  f o r
A p r i l  as  s t a t e d  i n  t h e  h y p o t h e s i s .
Thus: Rc = .039 x 1 .0 07 13  x 2 7 , 0 4 6
2 6 ,0 0 0
= $ 0 . 0 4 0 8 5 8  per KMEtu (rounds to  $0 ,0 4 1 )
2 .  Add t h e  component r e l a t e d  t o  in v e s t m e n t  ( $ 2 , 6 0 6 ) .
T h is  r e s u l t s  i n  a r a t e  o f  $2 ,647  f o r  d e l i v e r i e s  
duri ng  the  p e r i o d  mid-March thr ough A p r i l .
(b) To c a l c u l a t e  the  r a t e  f o r  d e l i v e r i e s  du r in g  May, 
you s imply :
1. R e c a l c u l a t e  t h e  component r e l a t e d  t o  o p e r a t i n g  
expense  (Rc) u s i n g  t h e  same formula  and t h e  f o l l o w i n g  v a l u e s :
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Variable Value Source
Rp $.041 The value of the component related to
operating expense as determined above.
I 1.00774 The published inflation adjustment as
stated in the hypothesis.
Vp 25,000 Kef The actual gross gas deliveries for
April as stated in the hypothesis.
Vc 24,000 Mcf The actual gross gas deliveries for
May as stated in the hypothesis.
Thus: Rc = .041 X 1.00774 x 26,000
24 ,000
= $0.044760 per MMBtu (rounds to $0,045)
2. Add the component related to investment ($2,506). 
This results in a rate of $2,651 for deliveries during
M a y .
(c) To calculate the rate for subsequent monthly periods, 
simply repeat the procedure in (b), above, using the values 
acoiicable to the variables.
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I I . The Computation of the Rate for a W e l l ’ for Which There 
Is No Planned Investment.
The H y p o t h e t i c a l  P r o j e c t
The h y p o t h e t i c a l  w e l l  f o r  which t h e r e  i s  no p lanned i n v e s t m e n t  
used i n  t h i s  example of. th e  d e t e r m i n a t i o n  o f  a s p e c i a l  r e l i e f  r a t e  
c o n s i s t s  o f  a c u r r e n t l y  pr od uc in g  w e l l  whose r e v e n u e s  are i n s u f f i c i e n t  
t o  c o v e r  the  o u t - o f - p o c k e t  ex pe ns e  i n c u r r e d  i n  i t s  o p e r a t i o n .  I t  
i s  e s t i m a t e d  t h a t  du ring  t h e  n e x t  y e a r ,  an o u t - o f - p o c k e t  e x p e n d i t u r e  
o f  $ 4 8 , 0 0 0  w i l l  be r e q u i r e d  t o  produce  g r o s s  volumes  o f  7 2 ,0 0 0  Mcf 
o f  1020 Btu per  cu .  f t .  gas  (7 3 ,4 4 0  MMBtu) and 200 B b l s .  o f  
5 .4 48  MJ-lBtu per  B b l .  c o n d e n s a t e  (1090 MMBtu). T hi s  g r c s s  p ro d u ct i o n  
volume o f  74 ,5 30  MMBtu i s  s u b j e c t  t o  a 1 2 . 5  p e r c e n t  r o y a l t y  i n t e r e s t .
C a l c u l a t i o n  o f  The S p e c i a l  R e l i e f  Rate
The f o l l o w i n g  page  shows t h e  formula  and c a l c u l a t i o n  which  
produce  a s t a r t i n g  s p e c i a l  r e l i e f  r a t e  o f  $ .8 0 5  per  MMBtu. Th is  
i s  a s t a r t i n g  s p e c i a l  r e l i e f  r a t e  r e l a t e d  t o  an a n n u a l i s e d  g r o s s  
p r o d u c t i o n  o f  6 ,0 0 0  Mcf. The a c t u a l  r a t e s  f o r  d e l i v e r i e s  du ring  th e  
p e r i o d  p r i o r  t o  and i n c l u d i n g  th e  f i r s t  f u l l  c a l e n d a r  month o f  
p r o d u c t i o n  and su bs equ ent  c a l e n d a r  months would be de te rm in ed by 
recomputing t h i s  r a t e  i n  accordanc e  w i t h  the  p r oc edu re  s e c  f o r t h  
i n  § 2 7 1 . 1 0 0 4 ( c ) ( 1 ) .  An i l l u s t r a t i o n  o f  the  c a l c u l a t i o n  o f  
s u b se q u e n t  r a t e s  appears  on page 12.
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DETERMINATION OF RATE
The starting rate is computed using the estimated first-year's 
out-of-pocket expense and net working interest production volume 
(in MMBtu) . The equation is:
R = Out-of-pocket Expense + Incentive Allowance + Regulatory Expense
Net Working Interest Production
For the hypothesis given, the values of the variables are:
Variable Value Source













(§48,000 x .05) f 
(1 - FIT Tax Rate) 
73,440 x .875 x $.001 
Current Statutory Rate 
74,530 x .875
The solution of the equation follows:
R = 4 3,000 + 4,444 + 64 
65,214
R = §0.805165 per MMBtu (rounds to §0.805)
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Illustratino the Calculation of Subsequent Rates
This illustration showing the calculation of subsequent 
rates once the starting rate has been determined is based on 
the following hypothesis:
1. Deliveries under the special relief rate start in 
mid-March.
2. Actual gross gas deliveries in April are 5,500 Mcf.
3. The published inflation adjustment for A.pril is
1.00713.
4. Actual gross gas deliveries in May are 5,000 Mcf.
5. The published inflation adjustment for May is 1.00774.
(a) To calculate the rate for the initial delivery period, 
mid-March through April, you simply recalculate the starting 
rate (Rc) using the formula set forth in §271.1004(c)(1)
and the following values:
Variable Value Source
Rp $.805 The starting rate.
I 1.00713 The published inflation adjustment as
stated in the hypothesis.
Vp 6,000 Mcf The annualized gross gas production
related to the starting rate.
Vc 5,500 Mcf The actual gross gas deliveries for April
as stated in the hypothesis.
Thus: Rc = .805 x 1.00713 x 6,000'
5,500
= $0.884444 per MM3tu (rounds to $0,884)
(b) To calculate the rate for deliveries during May, 
you simply recalculate the rate (Rc) using the same formula 
and-the following values:
Variable Value Source
Rp $.884 The rate determined above.
I 1.00774 The published inflation adjustment
as stated in the hypothesis.
Vp 5,500 Mcf The actual gross gas deliveries for
April as stated in the hypothesis.
Vc 5,000 Mcf The actual gross gas deliveries for
May as stated in the hypothesis.
Thus: Rc = .884 x 1.00774 x 5,500
5,000
= $0.979926 per MMBtu (rounds to $0,980)
(c) To calculate the rate for subsequent monthly periods, 
simply repeat the procedure in (b) , above, using the values 
applicable to the variables.
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SPECIAL RELIEF RATE CALCULATIONS
FOR





Line Gross N.W.I.  N.W.I.
No. Year Volumes Volumes Pr o d u c t io n  Unit
Gas Gas Gas
Mcf Mcf MMBTU
(a) (b) (c)  (d)
1 1 88 ,900  76 ,365 76 ,36 5
2 2 164 ,300  141 , 134  1 4 1 ,1 34
3 3 14 7 ,9 00  127 , 046  12 7 ,046
4 4 98 ,9 00  84 ,955  84 ,95 5
5 T o t a l  500 , 000  429 ,5 00  4 2 9 ,5 0 0
S o u r ce :
Column (b) - Es t im at ed Natura l  Gas P rod u ct ion
Column (c)  - Column (b) t im es  .859 n e t  working i n t e r e s t
Column (d) -  Column (c)  t im es  1 .0 0  MMBTU/Mcf
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P roduc t io n
Discount  
In vestm ent  Factors
D is count ed
Product ion
Dis coun te d
Inves tment
(MMBTU) (?) (MMBTU) TO'
(a) (b) (c) (d) (e) ( f )
1 S t a r t 11 0 ,0 00 1.0000 110 ,000
2 1 76,365 .9587 73,211
3 2 1 4 1 ,1 3 4 .8447 119,216
4 3 12 7,0 46 .7126 90,533
5 4 84,955 .6012 51,075
6 T o t a l 42 9 , 5 0 0 11 0,0 00 334,035 110 ,0 00
Source
Column (b) - Net Working I n t e r e s t  Produ ct ion  from 
Schedule  1,  Column (d)
Column (c)  -  To ta l  Inve stment
Column (d) -  Lines 2-5 are  cont inu ous  d i s c o u n t  f a c t o r s  
a t  16.5%
Column (e)  - Column (b) t imes  Column (d)
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DETERMINATION OF RATE COMPONENTS
The component r e f l e c t i n g  a 1 6 .5  p e r c e n t  tr ue  y i e l d  on in ve s tm ent
V a r ia b le Value
R, which i s  the  Rate  
Di sc ou n ted  Produc t ion  
Disc o u n te d  Investment  
FIT Tax Rate
Di sc ou n ted  Income Tax Deduc t ions  
Di sc ou n ted  Inv es tm ent  Tax C red i t
Unknown 
334,055  MMBTU 
$110 ,0 00  
4670 
$ 99 ,8 8 7  
$ 4 ,5 5 0
R x 3 3 4 ,0 3 5  = 110 ,000  x .46 / R ( 3 4 4 ,0 3 5 )  - 9 9 , 8 8 7 _ /  -  4 ,5 5 0
R = 0 .3 55
R = $ 0 . 36  per MMBTU
The component r e f l e c t i n g  r e c o v e r y  o f  o p e r a t i n g  expense
V a r i a b l e Value
R, which i s  the  Rate  
Operat ing  Expense  
Return on Working C a p it a l  
R egul at ory  Expense  
FIT Tax Rate  




$0 .0 1  x 76 ,36 5  = $76 
467o
7 6, 365  MMBTU
t> _ 7 ,6 80  + 293 + 7 6  
R -------------717365---------  = ° - 105
R = $0 .1 1  per MMBTU
1980: T o ta l  R = $0 .36  + $ 0 .1 1  = $0 .4 7  per MMBTU
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■n o n  or s u o s e c u e n t  r a t e s
o _ 15 ,3 6 0  + 586 + 141 _
141,'TO  x i ’iiZ '
R = $0 .1 3  per  MMBTU•
p = 15 ,3 6 0  + 586 + 127 , ,
— *-----127'V O ^ -----  x 1.241 -
R = $ 0 .1 6  per  MMBTU
B _ 1 4 ,0 8 0  + 537 + 85 , ^
-----------------84 ,9 5 5 ---------  x 1 ' 361 =
R = $ 0 .2 4  per  MMBTU
T o t a l  R = $ 0 .3 6  + $0 .13  = $ 0 . 49
T o t a l  R = $ 0 . 36  + $0 .16  = $0 . 52
T o t a l  R = $ 0 .3 6  + $0 .2 4  = $ 0 .6 0
0 .1 2 7
0 .1 5 8
0 .2 3 5
p e r  iE-IBTU 
p e r  MMBTU 










1 1 29 , 000
2 2 5 3 ,7 0 0
3 3 4 8 , 2 0 0
4 4 27 ,5 0 0
5 T o ta l  158 ,400
N.W.I'. N.W.I.




22 ,5 91  22 ,59 1
41,332  41 , 8 3 2
37 ,5 4 8  37 ,5 48
21 ,42 3  21 ,423
12 3,3 94  12 3 ,3 94
S o u r c e :
Column (b) -  Est i mated Natural  Gas Produc t ion
Column (c)  -  Column (b) t im es  .799 n e t  working i n t e r e s t
Column ( g) -  Column (c)  t im es  1 .0 0  MMBTU/Mcf
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Prod u ct ion
(MMBTU)
(b)
2 2 , 5 9 1




I nv es tm ent  Factor
($)
(c)




















T o t a l  12 3 ,3 94 2 1 ,6 67 96,63 0 21,66 7
Source
Column (b) - Net Working I n t e r e s t  P ro duc t io n  from 
Schedule  1, Column (d)
Column (c)  - T o t a l  Investment
Column (d) - Lines  2-5 are cont inuo us  d i s c o u n t  f a c t o r s  
a t  16.5%
Column (e)  - Column (b) t imes  Column (d)
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DETERMINATION OF RATE COMPONENTS
The component r e f l e c t i n g  a 16 .5  p e r c e n t  tr ue  y i e l d  on in v e s tm e n t
V a r i a b l e Value
R, which i s  the  Rate  
D is coun ted P rod uc t io n  
D is c o u n te d  Inv estment  
FIT Tax Rate
D is c o u n te d  Income Tax Deduct ions  
Discou n ted  Inv estm ent  Tax Cr edi t
Unknown 
96 ,6 30  MMBTU 
$2 1,6 67  
467=
$17 ,69 0  
$ 1 ,833
R x 96 ,6 3 0  = 2 1 ,6 6 7  x .46 /__ R ( 9 6 ,6 3 0 )  - 1 7 ,6 9 0__ / -  1 , 833
R = 0 .2 25
R = $0 .2 3  per MMBTU
The component r e f l e c t i n g  r e c o v e r y  o f  o p e r a t i n g  expense
V a r i a b l e Value
R, which i s  the  Rate 
Op erat ing  Expense  
Return on Working C a p it a l  
R eg u la to r y  Expense  
F . I . T. Tax Rate  
N.W.I.  P ro du ct io n
Unknown 
$7 ,680  
$ 293
$0 .0 1  x  2 2 ,5 9 1  = $23 
46%
2 2 ,5 9 1
p _ 7 ,6 80  + 293 + 23 _ n tq/, 
R --------- 227591---------------° - 384
R = $ 0 .3 8  oer  MMBTU
1980: T o t a l  Rate = $0 .23  + $ 0 .3 8  = $0 .61  per MMBTU
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Calculation cf subsequent rates
1001 s ,  1 5 ,3 6 0  + 586 + 42 ,1 -81  R  ?T-T55---------  x 1 .1 12
R = $ 0 .4 3  pe r  MMBTU
1982 R = ! 5 ,  360 + 5 86 38 x 1 2 4 1
3 7,548
R = $0 .5  3 per  MMBTU
1983 R = 1 0 ’ 24Q- t  391 + . 2 1  x 1>3612 1 ,423
R = $ 0 . 6 8  per  MMBTU
1981 T o t a l  R = $ 0 .2 3  + $0 .43  = $0 .66
1982 To ta l  R = $ 0 .2 3  + $ 0 . 53  = $0 .76
1983 T o t a l  R = $ 0 .2 3  + $ 0 .6 8  = $0 .9 1
0 .4 2 5
0 .5 2 9
0 .6 7 6
per  MMBTU 
per  12-13 TU 
per  KM3TU
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1 1 30 ,3 00
2 2 56 ,1 0 0
3 3 50 ,4 0 0
4 4 43 , 3 0 0
5 5 2 4 ,7 00
6 T o t a l  204 ,8 00
N.W.I-. N.W.I.




24 ,8 46  2 4 ,8 46
46,002  46 ,0 02
41 ,3 2 8  41 ,3 2 8
35,506  35 ,50 6
20 ,2 5 4  2 0 ,2 5 4
167,936  167 ,936
S o u r c e :
Column (b) -  Es t i m at ed  Natura l  Gas Pr odu ct ion
Column (c)  -  Column (b) t imes  .82 n e t  working  i n t e r e s t
Column (d) -  Column (c)  t imes  1 .0 0  MMBTU/Mcf
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PRESENT VALUE OF PRODUCTION AND INVESTMENT
Schedule  2
Line  N.W.I.  D is cou nt  D is c o u n te d  D is coun te d
No. Year Prod uc t ion  Inve stment  Factor  Pr o d u c t io n  Inves tment
(MMBTU) W  (MMBTU)
(a)  (b) (c)  (d) (e)
1 S t a r t 21 ,6 67 1.0000 21 ,6 67
2 1 24 ,8 46 .9587 2 3 ,8 2 0
3 2 46 ,0 02 .8447 38 ,8 58
4 3 41 ,3 2 8 .7126 29,450'
5 4 35,5 06 .6012 2 1 ,3 4 6
6 5 20 ,2 5 4 .5072 10 ,2 73
7 T o ta l 167 ,936 2 1, 6 6 7 123 ,747 2 1, 66 7
S o u r c e :
Column (b) -  Net Working I n t e r e s t  P rodu ct io n  from 
Schedule  1, Column (d)
Column (c)  -  T o t a l  Inv estm ent
Column (d) - Lines  2-5 are c on t inu ou s  d i s c o u n t  f a c t o r s  
a t  16.5%
Column (e)  - Column (b) t im es  Column (d)
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DETERMINATION OF RATE COMPONENTS
The component r e f l e c t i n g  a 16 .5  p e r c e n t  t r u e  y i e l d  on in ve s tm ent
V a r ia b le Value
R, which i s  the  Rate  
D is c o u n te d  P rod uc t io n  
Discou n ted  Inv estment  
F . I . T .  Tax Rate
Dis coun ted Income Tax Deduct ions  
Discou n ted  Inv es tm ent  Tax Credi t
Unknown 




$ 1 ,8 33
R x 1 2 3 ,7 47  = 21 ,6 6 7  x .46 / _  R (123, 747)  - 1 6 ,8 41 ^ /  -  1 ,833  
R = .205
R = $ .2 1  per  MMBTU
The component r e f l e c t i n g  r e c o v e r y  o f  o p e r a t i n g  expense
V a r i a b l e Value
R, which i s  the  Rate 
Operat ing  Expense  
Return on Working C a p i t a l  
Regu la tor y  Expense  
F . I . T .  Tax Rate  
N.W.I.  Pr o d u c t io n
Unknown 
$7 ,6 80  
$ 293
$ 0 . 0 1  x 2 4 ,8 4 6  = $25 
46%
24 ,8 4 6
u _ 7 , 680  + 293 + 25 _ A 
R -------------247846---------------° ' 322
R = $0 .32  per  MMBTU
1980: T o t a l  Rate = $ 0 .2 1  + $0 .3 2  = $0 .53  per  MMBTU
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io n  o f  s u b s e o u e n t  r a t e s
15 ,3 6 0  + 586 + 46 
R -  4 6 , 0 0 2  x
R = $ 0 .3 9  per  MMBTU •
t> _ 1 5 ,3 6 0  + 586 + 41
4 1 , 3 2 8  x
R = $ 0 . 4 8  pe r  MMBTU 
v -  1 5 ,3 6 0  + 586 + 36 ..R _ ___!-----------------   X
R = $ 0 .6 1  pe r  MMBTU
TJ = 10 ,2 4 0  + 391 + 20
2 0 , 2 5 4  x
R = $ 0 . 7 8  per  MMBTU
T o t a l  R = $ 0 . 2 1  + $0 .39
T o t a l  R = $ 0 . 2 1  + $0 .4 8
T o t a l  R = $ 0 . 2 1  + $0 .6 1
T o t a l  R = $ 0 . 2 1  + 4 0 . 7 8
1 .112  = 0 .3 8 7  
1 .2 4 1  = 0 . 4 8 0  
1 .3 6 1  = 0 .6 1 3  
1 .4 89  = 0 .7 8 3
= $ 0 .6 0  per MMBTU 
= $ 0 .6 9  per MMBTU 
= $0 .8 2  per MMBTU 
= $ 0 . 99  per MMBTU
T-2433
Well  No. 5 
PRODUCTION VOLUMES
Schedule  1
Line Gross N.W.I. N.W.I.
No. Year Volumes Volumes Produc t io n
Gas Gas Gas
Mcf Mcf MMBTU
(a) (b) (c ) (d)
1 1 10 4,300 13,5 20 13,520
2 2 124,5 00 16,185 16,185
3 3 71 ,800 9 ,3 34 9 ,3 34
4 4 4 6 , 7 0 0 6 ,0 7 1 6 ,0 71
5 5 32 ,8 00 4 ,2 6 4 4 , 2 6 4
6 6 2 4 ,3 0 0 3 ,159 3,159
7 7 18 ,700 2 ,4 3 1 2 ,431
8 8 14 ,900 1 ,9 37 1,9 37
9 T ot al 4 3 8 ,0 0 0 56,5 37
S o u r c e :
Column (b) - E st im a te d  Na tu ra l  Gas Product ion
Column (c)  - Column (b) t imes  .13 n e t  working i n t e r e s t
Column (d) - Column (c)  t imes  1 .0 0  MMBTU/Mcf
2433
PRESENT VALUE OF PRODUCTION AND INVESTMENT
Schedule  2
Line N.W.I. D isc oun t  Di sc ou n ted
No. Year Pr o d u c t i o n Inve s tmen t Fac to rs P roduc t io n
(MMBTU) (?) (MMBTU)
(a) (b) (c) (d) (e )
1 S t a r t 6 ,0 00 1 .0000
2 1 13 ,52 0 .9587 12 ,9 62
3 2 16,185 .8447 1 3 ,6 7 1
4 3 9 ,3 34 . 7126 6 , 6 5 1
5 4 6 ,0 71 .6012 3 ,6 5 0
6 5 4 , 2 6 4 .5072 2 , 1 6 3
7 6 3 ,1 59 .4279 1, 3 5 2
8 7 2 ,4 3 1 .3610 878
9 8 1 ,9 37 .3046 590
10 T o ta l 56 ,5 37 6 ,000 4 1 , 9 1 7
Disc oun te d
Investment
6, 000
6 , 0 0 0
S o u r c e :
Column (b) - Net Working I n t e r e s t  P r o d u c t io n  from 
Schedule  1 , . Column (d)
Column (c)  - T o t a l  Inv es tm ent
Column (d) - Lines  2-17 are  cont inu ous  d i s c o u n t  f a c t o r s  
a t  1 6 . 570
Column (e)  -  Column (b) t im es  Column (d)
T-2433
DETERMINATION OF RATE COMPONENTS 
The component r e f l e c t i n g  a 1 6 .5  p e r c e n t  t r u e  y i e l d  on in v e s tm e n t
V a r ia b le  Value
R, which i s  the  Rate Unknown
Dis coun ted P rod uct io n  4 1 ,9 1 7  MMBTU
D is c o u n te d  In vestment  $6 ,000
F . I . T .  Tax Rate 46%
Discou n ted  Income Tax Deduct ion s  $6 ,00 0
R x 4 1 ,9 1 7  = 6 ,0 0 0  x .46 /^ " R (4 1 ,9 1 7 )  - 600CT/ 
R = 0 .1 3 4
R = $0 .13  per MMBTU
The component r e f l e c t i n g  r e c o v e r y  o f  o p e r a t i n g  exp ense
V a r ia b le
R, which i s  the  Rate  
Operat ing  Expense  
Return on Working C a p it a l
Regu la to ry  Expense  
F . I . T .  Tax Rate 




$65 = ( $ 1 ,7 1 0  x .125 x .165)  
( 1 - F . I . T .  Tax Rate)
$14 = $ 0 .0 1  x 13 ,520  
46%
13 ,520  MMBTU
d _ 1 , 710  + 65 + 14
 r r r r r o —  " 0 1 3 2
R = $0 .1 3  per MMBTU
1980: T o t a l  Rate = $0 .1 3  +  $0 .1 3  = $0 .26  per MMBTU
C a l c u l a t i o n  o f  subseq uen t  r a t e s  
1981 D _ 3 , 4 2 0  + 131 + 1 6  T n o / rR = —  j/g-g  x 1 .112  = 0 . 24 5















R = 3 ,4 2 0  + 1 3 1 + 9
9,  334
R = $0 .4 7 per MMBTU
R 3, 4 2 0 + 1 3 1 + 6
6 ,0 7 1
R = $0.59 per  MMBTU
R 3, 4 2 0 + 1 3 1 + 4
4 ,2 6 4
R = $ 1. 24 per MMBTU
R 3 ,4 2 0 + 1 3 1 + 3
3 ,1 59
R = $ 1. 84 per MMBTU
R 3 ,4 20 + 1 3 1 + 2
2 ,431
R = $ 2. 61 per  MMBTU
R 3 ,4 2 0 + 131 + 2
1 ,93 7
R = $3. 56 per MMBTU
T o t a l  R = $ 0 . 1 3 . +  $0 
T o ta l  R = $0 .1 3  + $0
T o t a l  R = $ 0 . 13  + $0
T o ta l  R = $0 .1 3  + $1
T o t a l  R = $0 .13  + $1
T o t a l  R = $0 .1 3  + $2
T o t a l  R = $0 .13  + $3
x 1 .2 4 1  = 0 .4 7 3  
x 1 .3 61  = 0 .5 8 6  
x 1 .4 89  = 1 .2 41  
x 1 .6 31  = 1 .835  
x 1 .7 87  = 2 .6 1 2  
x 1 .9 42  = 3 . 562
24 = $0 .3 7  per  MMBTU 
47 = $ 0 .6 0  per MMBTU 
59 = $0 .92  per  MMBTU 
24 = $ 1 . 37  per MMBTU 
84 = $1 .97  per MMBTU 
61 = $2 .74  per MMBTU 
56 = $3 .69  per MMBTU
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MEASURE OF PROFITABILITY USING THE FERC'S 
SPECIAL RELIEF RATE FOR WELLS 2, 3, 4,  AND 5
T-2433 100
Well  No. 2
Case 1: 80% chance f a c t o r  i n c l u d i n g  ad-valorem and s t a t e  tax
Operat ing  Cost Schedule
Operat ing  Cost T o t a l  Operat ing
Year M$/We1 1 /Month Cost ,  M$______
1980 1.3 7 . 7
1981 1 . 4 1 7 .1
1982 1 .6 19 .0
1983 1 . 7 2 0 .9
1984 1.9 1 1 . 2
To ta l
Cash Flow Befo re  Tax
7 5. 8
Gross Net Net A d - V a l . Operat­ T o ta l Tot a l Cash
Gas Ga s R e v . Tax i n g Investm. Cost Flow
Year MMSCF MMSCF M$ M$ Cost,M$ M$ M$ M$
1980 88.9 76 .4 3 5 .9 2 . 4 7 .7 1 1 0 .0 120. 1 - 8 4 . 2
1981 164 .3 14 1 .1 69 .2 4 . 7 1 7 . 1 0 21 .8 4 7 .4
1982 147.9 1 2 7 . 0 6 6 . 1 4 . 5 1 9 .0 0 23.5 4 2 .6
1983 98 .7 8 4 . 8 5 0 . 9 3 .5 2 0 .9 0 2 4 .3 26 . 5
1984 0 .2 0 . 2 0 . 0 0 . 0 11 .2 0 1 1. 2 - 1 1 . 2
T o t a l 500 .0 4 2 9 . 5 222 .0 15 .1 75 .8 110 .0 2 00 .9 2 1 .1
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Cash Flow A f t e r  Tax
Net D ep re . Taxable Income I n v . Tax
Year Income,M$ M$ Income,M$ Tax,M$ Credit ,M$
1980 - 3 8 . 7 8 . 1 - 4 6 . 8 - 2 2 . 4 1 .5
1981 4 7 . 4 1 5 .0 3 2 . 4 15 .5 0
1982 4 2 . 6 1 3 . 5 2 9 . 1 1 3 . 9 0
1983 2 6 .5 9 . 0 1 7 .5 8 . 4 0
1984 - 1 1 . 2 0 . 0 - 1 1 . 2 - 5 . 4 0__
T o t a l 6 6 . 6 4 5 . 5 2 1 . 1 1 0 . 1 1 .5
Before  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  Rat i o 0 .1 9 0 . 1 1
Exp ec ted  Payout ,  Years 2 . 3 7 2 .4 9
I n v e s t o r s  Rate o f  Return,  % 1 4 .0 0 1 1. 00
Growth Rate o f  Return,  15%. 
Ex pe cted  P r e s e n t  Worth, M$
14.73 14 .1 3
at  6 per  c e n t 8 .8 0 3 . 8 8
at  10 per  c e n t 3 . 8 9 0 .1 5
a t  15 pe r  c e n t - 1 . 7 9 - 4 . 1 6
at  20 per ce n t - 6 . 9 9 - 8 . 1 2
Cash
Flow,M$
- 6 0 . 3
3 1 . 9
2 8 . 7
1 8 . 1
- 5 . 8
12 .5
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Case 2: 100% chance f a c t o r i n c l u d i n g ad-valorem and s t a t e t a x .
Cash Flow Before  Tax
Net Rev. A d-V a l . Operat ing T o t a l T o t a l Cash
Year M$ Tax ,M$ Cost,M$ Investm. ,Y.$ Cost,M$ Flow
1980 35. 9 2 . 4 7 . 7 1 1 0 .0 1 2 0 . 1 - 8 4 . 2
1981 69.2 4. 7 1 7 . 1 ' 0 21.  8 4 7 . 4
1982 6 6 .1 4 . 5 1 9 .0 0 2 3 .5 42.  6
1983 50.9 3 .5 20.  9 0 24. 3 2 6 .5
1984 0 .0 0 . 0 1 1 .2 0 11. 2 - 1 1 . 2
To ta l 22 2 .0 1 5 .1 7 5 .8 11 0 .0 20 0 .9 2 1 . 1
Cash Flow A f t e r Tax
Net Deprec . Taxable Income Inv .Ta x Cash
Year Income ,M$ M$ Income, M$ Tax,M$ Credit ,M$ Flo w ,
1980 - 3 8 .  7 8 . 1 - 4 6 . 8 - 2 2 . 4 1 . 5 - 6 0 . 3
1981 4 7 . 4 1 5 .0 3 2 . 4 1 5 . 5 0 3 1 .9
1982 42 .6 13 .5 2 9 . 1 1 3 .9 0 28.  7
1983 2 6. 5 9 . 0 17 .5 8 . 4 0 1 8 . 1
1984 - 1 1 . 2 0 . 0 - 1 1 . 2 - 5 . 4 0 - 5 . 8
Total 66 .6 4 5 .5 2 1 . 1 1 0 . 1 1 . 5 1 2 .5
Before  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R at io 0 . 1 9 0 . 1 1
Expected  P ayout ,  Years 2 . 3 7 2 .4 9
I n v e s t o r s  Rate o f  Return,  % 1 4 .0 0 1 1 .0 0
Growth Rate of Return, 15% 14 .7 3 1 4. 13
Expec ted  P r e s e n t  Worth, M$
a t  6 per c e n t 11 .0 0 4 . 8 5
a t  10 per ce n t 4 . 8 6 0 .1 9
a t  15 per ce n t - 2 . 2 4 - 5 . 2 0
a t  20 pe r c e n t - 8 .  74 - 1 0 . 1 5
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Case 3: 100% chance f a c t o r e x c l u d i n g  ad-valorem and s t a t e
Cash Flow Before Tax
Net  Rev. Operat ing T o t a l To ta l
Year K$ Cost'.M? Investm.  ,M$ Cost,M$
1980 3 5. 9 7 .7 1 10 .0 117 .7
1981 6 9 .2 1 7 .1 0 1 7. 1
1982 6 6 .1 1 9 .0 0 19.0
1983 5 0 . 9 2 0 .9 0 20 .9
1984 0 . 0 1 1 . 2 0 11.2
To ta l 2 2 2 .0 7 5 . 8 110 .0 185 .8
Cash Flow A f t e r Tax
Net Beprec. Taxable Income Inv.Tax
Year In come, M$ M$ Income,M$ Tax,M$ C r e d i t , M$
1980 - 3 6 . 3 8 .1 - 4 4 . 4 - 2 0 . 4 1 .5
1981 5 2 . 1 1 5 .0 3 7 . 1 1 7 .1 0
1982 4 7 . 1 1 3 . 5 3 3 .6 15 .5 0
1983 3 0 .0 9 .0 2 1 . 0 9 . 7 0
1984 - 1 1 . 2 0 . 0 - 1 1 . 2 - 5 . 2 0__
To ta l 8 1 .7 4 5 . 5 3 6 .2 1 6 .6 1 .5
Cash 
Flow,M$
- 8 1 . 8
5 2 .1
4 7 . 1  
3 0 .0
- 11.2
3 6 . 2
Cash
Flow,M$
- 5 9 . 9  
35 .0  
3 1.6  
2 0 .3  
- 6 . 0
2 1 .0
Before  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R at io  
Expected  Payo ut ,  Years  
I n v e s t o r s  Rate of. Return,  % 
Growth Rate o f  Return,  15% 
Expected  P r e s e n t  Worth, M$ 
a t  6 pe r  c e n t  
a t  10 pe r  c e n t  
a t  15 per  c e n t  
a t  20 pe r  c e n t
0 . 3 3
2 .1 3
2 2 . 00
1 6 .1 1











- 4 . 0 5
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Well  No. 3
Case 1: 70% chance f a c t o r  i n c l u d i n g  ad-valorem and s t a t e  tax
Operat ing  Cost  Schedule
Oper at ing  Cost T o ta l  Ope ra t in g
Year M$/We1 1 /Month Cost ,  M$_____
1980 1 .3 7 .7
1981 1 . 4 1 7 .1
1982 1 . 6 1 9 . 0
1983 1 . 7 2 0 .9
To ta l



























1980 2 9 .0 2 3 .2 1 4 .1 1 . 0 7 .7 2 1 . 7 3 0 .3 - 1 6 . 2
1981 5 3 . 7 4 2 . 9 2 8 . 3 1 .9 1 7 . 1 0 19. 0 9 . 3
1982 48.2 38 .5 2 9 .3 2 . 0 1 9 . 0 0 2 1 .0 8 . 3
1983 27.5 2 2 . 0 2 0 . 0 1 . 4 2 0 .9 0 2 2 .2 - 2 . 3
To ta l 1 58 .4 126 .6 9 1 .7 6 .2 64 .6 2 1 .7 92 .5 - 0 . 8
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Cash Flow A f t e r  Tax
Net D ep r e c . Taxable I n v . Tax Cash
Year Income, M$ M$ Income, M$ Credit ,M$ Flow.MJ
1980 2 . 2 3 . 4 - 1 . 2 0 .6 - 1 5 . 0
1981 9 . 3 6 . 2 3 . 1 0 7 .8
1982 8 . 3 5 . 6 2 .7 0 7 .0
1983 - 2 . 3 3 . 2 - 5 . 4 0 0^3
To ta l 1 7 .5 1 8 .3 I o oo 0 .6 0 .2
B efo re  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R at io  - 0 . 0 4  0 . 0 1
Exp ec ted  Payout ,  Years 2 .3 3  2 .9 9
I n v e s t o r s  Rate o f  Return,  % 0 . 0  1 .0 0
Growth Rate o f  Return,  15% 1 2 .4 8  1 2 . 7 4
Exp ec ted  P r e s e n t  Worth, M$
a t  6 pe r  ce n t  - 1 . 4 1  - 0 . 8 6
at  10 per  cent  - 1 . 9 3  - 1 . 4 6
a t  15 per  cen t  - 2 . 5 5  - 2 . 1 6
at  20 pe r  cent  - 3 . 1 3  - 2 . 8 1
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Case 2: 1007o chance f a c t o r i n c l u d i n g ad-valorem and s t a t e t a x .
Cash Flow Before  Tax
Net  Rev. Ad-Val . Operat ing T o t a l Tot a l Cash
Year M$ Tax,M$ Cost,M$ Investm. ,M$ Cost,M$ Flow,M$
1980 1 4.1 1 . 0 7 . 7 2 1 .7 3 0 .3 - 1 6 . 2
1981 2 8 .3 1 .9 1 7 . 1 ' 0 1 9 .0 9 . 3
1982 2 9 .3 2 . 0 1 9 . 0 0 2 1 .0 8 . 3
1983 2 0 . 0 1 . 4 2 0 . 9 0 22 .2 - 2 . 3
T ot al 9 1 . 7 6 .2 64 .6 21.  7 92 .5 - 0 . 8











8 .3  
- 2 . 3
17 .5
Deprec.  Taxable Income











- 0 . 6
1 .5
1 .3
- 2 . 6
- 0 . 4
I n v . Tax 
Credit ,M$












Be fo re  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  Ra t io  - 0 . 0 4
Expected  Payout ,  Years 2 . 3 3
I n v e s t o r s  Rate o f  Return,  7, 0 . 0 0
Growth Rate o f  Return,  157o 12 .4 8
Expected  P r e s e n t  Worth, M$
a t  6 per c e n t  - 2 . 0 1
a t  10 per c e n t  - 2 . 7 6
a t  15 per c e n t  - 3 . 6 4
a t  20 per cent  - 4 . 4 7




- 1 . 2 2  
-2 .09 
- 3 . 0 9  
- 4 . 0 1
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Case 3: 100% chance f a c t o r e x c l u d i n g ad-valorem and s t a t e t a x .
Cash Flow Before  Tax
Net Rev. Oper at ing To ta l To ta l Cash
Year M$ Cost,M$ Investm. ,M$ Cost,M$ Flow, M$
1980 14.  1 7 .7 2 1 .7 2 9 . 3 - 1 5 . 2
1981 2 8 .3 1 7 .1 0 17 .1 11 .2
1982 2 9 .3 1 9 .0 0 19 .0 10 .3
1983 2 0 . 0 2 0 .9 0 2 0 .9 - 0 . 9
T o t a l 9 1 . 7 6 4 .6 2 1 . 7 86 .3 5 . 4
Cash Flow A f t e r Tax
Net D ep rec . Taxab le Income Inv.T ax Cash
Year Income, M$ M$ Income,M$ Ta x, M$ Cre di t  ,11$ Flow,M$
1980 3 . 1 3 . 4 - 0 . 2 - 0 . 1 0 . 6 - 1 4 . 5
1981 11.2 6 . 2 5 . 0 2 . 3 0 8 .9
1982 10. 3 5 . 6 4. 7 2 . 2 0 8 . 1
1983 - 0 . 9 3 .2 - 4 . 1 - 1 . 9 0 1 . 0
T o t a l 23.  7 18 . 3 5 . 4 2 .5 0 . 6 3 .5
Before  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  Rat io 0 .2 5 0 .1 6
Expected  Payout ,  Years 1 .89 • 2 .1 9
I n v e s t o r s  Rate o f  Return,  % 2 1 .0 0 14. 00
Growth Rate o f  Return,  15% 
Expected  P r e s e n t  Worth, M$
15 .80 14.  71
a t  6 per  cent 3 . 65 1 . 83
at  10 per ce n t 2 .5 6 0. 78
at  15 per ce nt 1 . 29 - 0 . 4 2
a t  20 per ce n t 0 .1 0 - 1 . 5 3
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Well  No. 4
Case 1: 807o chance f a c t o r  i n c l u d i n g  ad-va lore m and s t a t e  tax
Operat ing  Cost Schedule
Op erat ing  Cost T o t a l  Operat ing
Year M$/We1 1 /Month Cost ,  N$______
1980 1 .3 7 . 7
1981 1 . 4 1 7 .1
1982 1.6 1 9 .0
1983 1. 7 20.  9
1984 1.9 2 2 .9
T ota l
Cash Flow Be fo re  Tax
57 .5
Gross Net Net Ad-Val. Operat­ _ o t a l T o t a l Cash
Gas Gas R ev . Tax i n g l a v e s  tm. Cost Flow
Year MMSCF MMSCF M$ M$ Cost,M$ M$ M$
1980 30.3 25 .0 1 3 . 3 0 .9 7 . 7 2 1 . 7 30 .2 - 1 7 . 0
1981 5 6 .1 4 6 . 3 2 7 . 8 1 .9 1 7 .1 0 19 .0 8 . 8
1982 5 0 .4 4 1 . 6 28.  7 2 . 0 19 .0 0 2 0 .9 7 .8
1983 4 3 . 3 3 5 .8 29.  3 2 . 0 2 0 .9 0 2 2 .9 6 . 4
1984 24.  7 2 0 . 4 2 0 . 2 1 . 4 22 .9 0 2 4 .2 - 4 . 1




oo 8 7 .5 2 1 . 7 1 17 .3 2 . 0
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Cash Flow A f t e r  Tax
Net D e c r e e . Taxable Inv .  Tax Cash
Year Income,M$ M$ Income,M$ Credi t ,M$ Flow.M?
1980 1 .4 2 . 7 - 1 . 4 0 . 6 - 1 5 . 7
1981 8 . 8 5 . 0 3 . 8 0 7 .0
19 82 7 .8 4 . 5 3 .3 0 6 .2
1983 6 . 4 3 . 9 2 . 6 0 5 . 2
1984 - 4 . 1 2 . 2 - 6 . 3 0 - 1 . 1
To ta l 2 0 . 4 1 8 . 3 2 . 0 0 . 6 1 .7
B efo re  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R a t io  0 .0 9  0 .0 8
Expected  Pa yout ,  Years 2 .5 6  2 .9 8
I n v e s t o r s  Rate o f  Return,  % 1 0 . 00  6 . 0 0
Growth Rate o f  Return,  1570 1 3 .8 4  13 .26
Expec ted  P r e s e n t  Worth, M$
a t  6 pe r  ce n t  0 .2 9  - 0 . 1 3
a t  10 per  c e n t  - 0 . 5 3  - 1 . 0 2
a t  15 per  ce n t  - 1 . 5 1  - 2 . 0 4
a t  20 pe r  ce n t  - 2 . 4 2  - 2 . 9 6
T-2433 1 1 0
Case 2 : 1007o chance f a c t o r i n c l u d i n g ad- val orem and s t a t e t a x .
Cash Flow Before  Tax
Net Rev. A d - V a l . Operat ing T ot al T o t a l Cash
Year M$ Tax, M$ Cost,M$ :Investm.,M$ Cost,M$ Flow, ]
1980 13 .3 0 .9 7 .7 2 1 . 7 3 0 .2 - 1 7 . 0
1981 2 7 .8 1 .9 1 7 .1 ' 0 19 .0 8 . 8
1982 28.  7 2 . 0 19 . 0 0 2 0 . 9 7 . 8
1983 2 9 .3 2 . 0 2 0 . 9 0 2 2 . 9 6 . 4
1984 2 0 .2 1 .4 2 2 .9 0 2 4 . 2 - 4 . 1
To ta l 119 .3 8 .1 87 .5 2 1 .7 1 1 7 .3 2 . 0









1 . 4  
8 . 8  
7 .8
6 . 4  
- 4 . 1


















- 3 . 0
I n v . Tax Cash 






To ta l 2 0 . 4 18 .3 2 . 0 1. 0 0 . 6 1 . 7
B efor e  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R a t io  0 .0 9  0 . 0 8
Expected  Payout ,  Years 2 . 5 6  2 . 9 8
I n v e s t o r s  Rate o f  Return,  7» 10 .00  6 .0 0
Growth Rate o f  Return,  1570 1 3 . 84  13 .26
Expected P r e s e n t  Worth, M$
at  6 per c e n t  0 . 3 7  - 0 . 1 7
a t  10 per cent  - 0 . 6 7  - 1 . 2 8
at  15 per  c e n t  - 1 . 8 9  - 2 . 5 4
a t  20 per c e n t  - 3 . 0 2  - 3 . 7 0
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Case 3: 1007o chance f a c t o r e x c l u d i n g ad-v alorem and s t a t e t a x .
Cash Flow Before  Tax
Net  Rev. Operat ing T o ta l T o t a l Cash
Year M$ Cost,M$ Investm. ,M$ Cost ,11$ Flow,M$
1980 13. 3 7 . 7 2 1 . 7 2 9 . 3 1 6 .1
1981 2 7 . 8 1 7 .1 ’• 0 1 7 . 1 10. 7
1982 28.  7 1 9 .0 0 1 9 .0 9 . 7
1983 2 9 .3 2 0 .9 0 2 0 .9 8 . 4
1984 20 .2 2 2 . 7 0 2 2 .9 - 2 . 7
Tot al 119 .3 87 .5 21.  7 109 .2 1 0 .1
Cash Flow A f t e r Tax
Net Deprec. Taxable Income I n v .  Tax Cash
Year Income,M$ M$ Income,M$ Tax,M$ Credi t  ,M$ Flo w,
1980 2 . 3  2 . 7 - 0 . 5 - 0 . 2 0 . 6 •15.3
1981 1 0 . 7  5 . 0 5 . 7 2 . 6 0 8 . 1
1982 9 . 7  4 .5 5 .2 2 . 4 0 7 .3
1983 8 . 4  3 .9 4 . 6 2 . 1 0 6 .3
1984 - 2 . 7  2 . 2 - 4 . 9 - 2 . 2 0__ - 0 . 4
Tot al 2 8 . 5  1 8 .3 1 0 .1 4 . 7 0 . 6 6 . 1
B efor e  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  Rat io 0 . 4 7 0 . 2 8
Ex pe cted  Payout ,  Years 2 .0 5 2 . 4 8
I n v e s t o r s  Rate o f  Return,  % 3 0 .0 0 2 0. 00
Growth Rate o f  Return, 15% 1 7 .2 4 15.46
Exp ec ted  P r e s e n t  Worth, M$
a t  6 per  cent 7 .52 3 .7 4
a t  10 per cent 5 .9 2 2 . 3 3
a t  15 per cent 4 . 0 9 0 . 7 3
a t  20 per cent 2 . 4 1 - 0 . 7 1
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Well  No. 5
Case 1: 70% chance f a c t o r  i n c l u d i n g  ad- valorem and s t a t e  tax
Operat ing  Cost  Schedule
Op erat ing  Cost , To ta l  Operat ing
Year M$/We1 1 /Month Cost ,  M$______
1980 1 .9 1 1 . 4
1981 2 . 1 2 5 . 4
1982 2 . 3 2 8 .2
1983 2 . 6 3 1 .0
1984 2 . 8 3 4 .0
1985 3 . 1 3 7 . 2
1986 3 . 4 4 0 . 7
1987 3 . 7 4 4 . 3
T o t a l 25 2 .0
Cash !Flow Before Tax
Gross Net Net A d -V a l . Operat­ T o ta l To ta l
Gas Gas Rev. Tax i n g Investm. Cost
Year MMSCF MMSCF M$ M$ Cost,M$ M$ M$
1980 15 .6 13 .6 3 .5 0 . 2 1 .7 6 .0 7 .9
1981 1 8 . 7 16 .2 6 . 0 0 . 4 3 . 8 0 4 . 2
1982 1 0 .8 9 .3 5 . 6 0 . 4 4 .2 0 4 . 6
1983 7 .0 6 . 1 5 . 6 0 . 4 4 . 7 0 5 . 0
1984 4 . 9 4 . 3 5 . 8 0 . 4 5 . 1 0 5 . 5
1985 3 .6 3 .2 6 .2 0 . 4 5 . 6 0 6 . 0
1986 2 . 8 2 . 4 6 . 7 0 . 5 6 . 1 0 6 .6
1987 2 . 2 1 .9 7 . 1 0 . 5 6 .6 0 7 . 1












- 0 . 4
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Cash Flow A f t e r  Tax
Net  T a x a b le
Year  Income', M$ Income,M$
1980 - 4 . 4  - 4 . 4
1981 1 .8  1 .8
1982 1 .0  1 .0
1983 0 . 6  0 . 6
1984 0 . 4  , 0 . 4
1985 0 . 2  0 .2
1986 0 . 1  0 . 1
1987 _0_________  _0___
T o t a l  - 0 . 4  - 0 . 4
B e f o r e  Tax
P r o f i t / I n v e s t m e n t  R a t i o  - 0 . 0 7
E x p e c t e d  P a y o u t ,  Y e a rs  8 .0 0
I n v e s t o r s  R a te  o f  R e t u r n ,  % 0 . 0
Growth R a te  o f  R e t u r n ,  15% 1 0 .8 8
E x p e c t e d  P r e s e n t  W orth ,  M$
a t  6 p e r  c e n t  - 0 . 6 3
a t  10 p e r  c e n t  - 0 . 8 3
a t  15 p e r  c e n t  - 1 . 0 6
a t  20 p e r  c e n t  - 1 . 2 6
Cash
Flow,M$








- 0 . 2
A f t e r  Tax
- 0 . 0 3
8 . 0 0
0 . 0
10 .45
- 0 . 3 6
- 0 . 4 8
- 0 . 6 3
- 0 . 7 5
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Case 2: 1007= chance f a c t o r i n c l u d i n g ad-valorem and s t a t e t a x .
Cash Flow Before Tax
Net  Rev A d - V a l . Operat ing T o t a l T o ta l Casl
Year M$ Tax,M$ Cost,M$ Investm.  ,M$ Cost,M$ Flow,:
1980 3 . 5 0 .2 1 . 7 6 .0 7 .9 - 4 . 4
1981 6 . 0 0 . 4 3 . 8 < 0 4 . 2 1 . 8
1982 5 .6 0 . 4 4 . 2 0 4 . 6 1 . 0
1983 5-6 0 . 4 4 . 7 0 5 . 0 0 . 6
1984 5 . 8 0 . 4 5 . 1 0 5 . 5 0 . 4
1985 6 .2 0 . 4 5 . 6 0 6 . 0 0 . 2
1986 6 . 7 0 .5 6 . 1 0 6 . 6 0 . 1
1987 7 .1 0 .5 6 .6 0__ 7 . 1 0
Total 4 6 . 6 3 . 2 3 7 . 8 6 . 0 4 7 . 0 - 0 . 4
Cash Flow A f t e r Tax
Net Taxable Income Cash
Year Income,M$ Income,M$ Tax, M$ Flow ,M$
1980 - 4 . 4 - 4 . 4 - 2 . 1 - 2 . 3
1981 1 .8 1 . 8 0 . 8 0 . 9
1982 1 .0 1 . 0 0 . 5 0 . 5
1983 0 .6 0 . 6 0 .3 0 . 3
1984 0 . 4 0 . 4 0 .2 0 . 2
1985 0 .2  . 0 . 2 0 . 1 0 . 1
1986 0 . 1 0 . 1 0 . 1 0 . 1
1987 0 0 0 0
To ta l - 0 . 4 - 0 . 4 - 0 . 2 - 0 . 2
B efore  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R at io - 0 . 0 7 - 0 . 0 3
Expec ted  !Payout ,  Years 8 .0 0 8 .0 0
I n v e s t o r s Rate o f  Return,  % 0 . 0 0 . 0
Growth Rate of Re t u r n , 157= 1 0 .8 8 10.45
Expected  :Present  Worth, M$
a t  6 per cen t - 0 . 9 0 - 0 . 5 1
a t  10 per cent - 1 . 1 9 - 0 . 6 9
a t  15 per cent - 1 . 5 1 - 0 . 8 9
a t  20 per c ent - 1 . 7 9 - 1 . 0 7
T-2433 115
Case 3: 100% chance f a c t o r  e x c l u d i n g  ad-va lore m and s t a t e  ta x .
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T o t a l 2 . 8 2 . 8 1 . 3 1 .5
B efore  Tax A f t e r  Tax
P r o f i t / I n v e s t m e n t  R at io 0 .4 6 0 .2 8
Expec ted  Payout,  Years 3 .1 7 3 . 1 7
I n v e s t o r s  Rate o f  Return,  % 20.00 10.00
Growth Rate o f  Return,  15% 1 5.8 3 15 .40
Exp ected  P r e s e n t  Worth, M$
a t  5 per c e n t 1 .6 4 0 . 8 4
a t  10 per ce n t 1.02 0 . 4 8
a t  15 per ce n t 0 .3 7 0.10
a t  20 per  c e n t - 0 . 1 8 - 0 . 2 3
